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#fl 2003-197808 ^- i> 

[mm&\ mmm 
im^m i ] 

[ft 2 ] 

mBm 1 ^PfM^(7)±tc|^(t^n, S i 0 2 £ •) i>'<> K** -y < JeL 

OS i 0 2 <t •) fcJt&*W f ;fc§£&Sfr^£>£l)J£*7& f 1 0 hn-AJi 

to V \>X±M < * VfSrHH^ 0. 5xi/^ Fn> h VXl&^i&lfrfr hts:h%2 
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2. 5> (d 1/ z 1 + d 2/ e 2) 

4 ] 

£#H i- -2) iff 3 te«(7)|gif fli 0 

5 ] 

/s> k^> v -7i>w i ^fiJ: o i>±$ < , itmwm t m2 (Dm ± o m^MvJ- 

^utM^fcfca (n-l) lf<7)#Ffjg£ % 

umm 6 ] 

<7)Pt mm t ^ 

S i 0 2 <fc •) & y Y * v v -ftf'b Mfios i0 2 J:H ftSt*^** # * 
^K^fcOJ^rin 0*>^* hn-A&TO (n-l) |o#pi^ 

m«B^)ffiriBI»S«Ol|[*«:dm, Jt3tms£* e m<h LtWK, 

2. 5> (d l/ £ 1 +d 2/e 2 + • • • +d n/ e n) 

im^m 8 1 
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IW*^ 9 ] 

1 ~~ 8 Wi-ftifr 1 otcgBttottStlRo 
[Sf^l 0] 

imm 1 - 9 <D\,*TtLfr 1 ot;ffittOjtt»IRo 
Im^Ml 1] 
HI 1 comS^:, 

mmm i o«so±tc^tt^n^it^ i ~ i o m>-r i o^f^^t 



1 2 ] 

umm 1 3 ] 

mifE#2Sf$S o±CjlSi^ Lue^yt ;P]£;K £ n 7** # M# 
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^-y : 



if^n^H h«^^<b«AB0 3 £ftL£B#C Ait, Ba, Sr 
, Ca, Mg^< t &^-f*i^£#<^ ^OBufSAC^i6^M g (7)#J^{i 1 

mrfSii^^iott^BJi, Ti, Zr, H f <7)^& < t i> v>-f*i^£-^^ 
J.-^mrKBH^^^»T i Officii 5 0%JiLT"e^)^ifm#:|iM<h, 

[If 1 4 ] 

Hiria^ K^;^f> • *°y/^-«itosf^T^m<7)2 1/2 wtris4^ 

lulfi^ K^^f'> • *V^-*££{b^A n + ! B n 0 3 n+ i , 
fi, A0+nAB0 3 (n=l, 2, 3, • • •) fc^LfcBfK, Afi, Ba 
, Sr, Ca, Mg^5;<Hv>TO^^ JoffjiBA tc£#>£M g OfiJ 
£-(2 1 0 %J^TT^ Y) , 

ftufefb^^£tt&B(2, Ti, Zr, H f C9^& < 

n = 1 <7>*|£-Ji, flyfEB T i OfiJ^ti 8 0 %&T"C$> 0 > 

n = 2 0:fc§^{i, fltrEBH^i6^T i 0#J£-(i 7 0 %^JLTf* •) , 

n = 3^li, Bi|f£BK£46£ T i 0#J^(i 6 0 %JUJLTT* 0 > 

n ^ 4 0*£-fd\ HuffiB T i 0#J£ii 5 0 %mTT**i!W#*l! 

IfS^l 5] 
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ftm 2 0 0 3 - 1 9 7 8 0 8 ^- V \ 5/ 

^ 'fb^^cA 3 b 2 o 7 i:j: vmzti&mttftcmzmmitzmmv&^x, 

mUit^^Ziolf^ Alt, Ba, Sr, Ca, M g <D'yti: ( t 4> ^^"ffii)^^ 
itufeM^&tt&Bii, Ti, Zr, H f <7)^& < <h &^rft^£^trf§ 

[fi^ 1 6 ] 

flutes >-7i-Xf#jicoM[*i^Sm<0 2 l/2fg^ tufS^^S^Mrt 

ME^ ^^-Xfgjg^ mA n + 2 B n 0 3 n + 2^ 5fcv>«U 
2AO+nAB0 3 (n=l, 2, 3, • • •) fcg£L*:B#K, UfrSBffc^K 
&lt&Ai±, Ba, Sr, Ca, M g <7)^& < t i> V>rftrt»«r3^ J.oIr5EA 
&c£*6&Mg<7>iiJ£-(i 1 0%JJJIT-C*0, 

HirSB&JKsSKiSlt&Bli, Ti, Zr, H f <D&% < «h & *ij&»£-£tr§i 

[m$£ 1 7 ] 

suffix > -7 x - xflUfioMrt^sgftco 2 1/2 mttmfom <t>®i*j 
mfis-r >7^-x«jt(± N <b^A 3 bo 5 izx t)mztiz>mt, it^A 

4 B 2 OgCJ: f9^$tL^^^2lcmSL7j#jiT^or, 
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W m 2 0 0 3 - 1 9 7 8 0 8 ^- v : 6/ 

mrfS^^^^tt^ Aii, Ba, Sr, Ca, M g < t i> ^-ftifr* 

BUffi&Jft5£t;£tt&B(i > Ti, Zr, H f (T>^ta < <h i n^^^trSI 

Iff i 8 ] 

«t 0^$n*^n-r^*>f hii|Oii:^fl$^:jl:^mA0 + nAB0 3 

mrlB'fb^^iJtt^Afi, Ba, Sr, Ca, M g <7>^& < <h 4> 
E.OHuffiAtc^a6^>MgOfiJ'^(i 1 0%^T-C&l9, 

tm&$;^£tt&Bf2, Ti, Zr, h f < £ & v^-f ft/^£-a-frt§ 

umm 1 9 ] 

lfjfB4^2»^* <7) _t jggg £ L T Ji t: 9 * > v £ fitz #pi t^-tzm 
twat7 7^^txi. 5 %Jii«i*i-e£> *k 

mmpmit, it^i&Aoitzx timztL&^ikm^mt, ft^ABo 3 ^ 

X iomZti&^u7X-ti 4 MlOfi^lr^, mA0 + AB03 J: 19 

^^ti^^t, n A0+ 2 ABO 3 Hct ^^^n^il^^SUIt^ LTti^fjS ( 
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mmit¥^&lf&A&, Ba, Sr, Ca, M g < £ *> v»f*i^* 

5.0HtjfeAlC^i6^>MgO*iJ^ii 1 0%J^Tt?*«), 
lftfE&Jfo£Ki3lt&B«\ Ti, Zr, H f O^fc < & v>-f ^»«r^trSI 

[0 0 0 1 ] 

n • ^iti* • ^jsmst (m i m) * * 9 % t'tzm^xttmte&mmRvzti 

[0 0 0 2] 

[&*<7)&#f] 

ULS I (ultra large scale integration) A<DWMit*&B&Wj3 

itotz&iz, r-hmmm^wmit^m^ti^x^iz^^x^x^^o mm, 

FET (Field Effect Transistor) (Df- * > tl&mif fi£fiil£-f 

&tztb\z^ y- h&mmzmmikirzztiz£^x&mz±£<^&^mmh 
tix&tzo t<Dmw:tLx, Y-vmmxh&s \ o 2 ^nmium urn 

hti, 1 0 h n-A (lnm) ZW&m £ K £ X'MM L J: n t L 

[0 0 0 3] 

- c: , s i o 2 k-cu\ r- h mnmms± § < & v > i#fn*^^^ 

n-A (0. 8nm) (7) S i O 2 It i> MO S F E T UlElsMftir Z> i> <D(D, ¥ 
- \> m^-W(Hi^ lkA/cm2(;itltti3^ fimm#omT<^S7^>l#> 
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i|f II 2 0 0 3 - 1 9 7 8 0 8 ^- v : 8/ 

[0 0 0 4] 

T&Z> 0 Z<Dtztb, Ifm^cojtjv^g (high-K dielectric) *m^Z>ZtX\ 

s i o 2 mx *) tmi&'emffixtffl&LZn t-r&ftfrtfmmzmtztLx^z 

*o ^BS* S r T i O 3 co «£ 3 £8t**£oftv>!»Sr £j£o fcr- MfellliiTiife 

& 'J-^Sr+^jh^SC fcj&*Kjgfc#c«U;:** e £0£fiftSim?££;rr*fl& 
fllxtf (B a, S r, C a) (T i , Z r) 0 3 , Pb(Zr, Ti 
) O 3 , SrBi 2 Ta 2 0 9 , Ta 2 0 5> Ce0 2 ,Ti0 2 ,&£ f 

[0 0 0 5] 

. 5eV OS&fcLTiil'. 0eVm±) tCjt^T^#tC/J> $ < , ^[cioT 
liO. 1 e veiKtv^^K^^So MIM^^/fv^tCiiV^T 
&f££LTV>£ 0 mx.it, Pt/SrTi O 3 /P t **/<v*-C(±, ^ft:'J 
- * § < , £ co £ * -Cfi 'J - * ttigffi^ ?>ffi A ^v«C * & o 
[0 0 0 6] 

[0 0 0 7] 

cOfl^Mco^fSI, ab^v>(i^*^f>^]f>tLTv^Rudulesden-PopperM)l (S 
r n+lTi n 0 3n+1 ) Tii, v>-f*i&, aSv»8t«3£fci&v>'J £+55- 

[0 0 0 8] 
[0 0 0 9] 
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1 ] 

#H 2000-195856 -t&fR 
^2 0 0 1 - 2 7 4 3 9 3 

I^friK i ] 

Applied Physics Letters 78 p3292 (2001) 
3] 

#H 2002-10076 7^&m 
[0 0 10] 

tz&miz&^xii, mmmm^mw^^nxidh-r, *%mmmtn±^ 

[0 0 11] 

*%wii* frfr&mm<7)mm^m'D\*x%:ztitzi>(Dx&t) , -eogwii, if 

[0 0 12] 

Kt£»tk*i, Buffi^ 1 <D^y K^-v •) <>/h£v>fjl2<D/^ K^> vfJklf 
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[0 0 13] 
[0 0 14] 

> h M_h^ < , IffiW^Fffif 0 . 5il/^fn>*>h ^±©u lb & & 

$ 1 f>fi§EgJf£:, bu|£S 1 OltMe^±tc|Stt^n, S i02«tH^*>K^t 
y -ftf'h MI^S i0 2 J:H Jtff m § m&tf 10t> 

jf^O. 5 xp^ f n h £l±S[ < , fflSf f jjio . 5iU^hn^^ 

[0 0 15] 

[0 0 16] 

* *) > mum i wbei!*^** d i , stmmmz e 1 1 u mrie^2 obm 

<7>J¥^£ d 2, Jtt§m^£ e 2 t L7tB#^ 2. 5> (dl/ £ l + d2/e2 
[0 0 17] 

£ fcZZ-C, m geH lMi2 COITUS <7>J£* W\ 3. 5t^^fD-A^ 
[0 0 18] 

mmm^2(Dm^ *> i>'h%^mfrh*z> n (ntistoitt^^) /to 
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[0 0 19] 
[0 0 2 0] 

> #)V Y Jil±^ < , flfi«^Hfir* s 0. 5il/^l>D> sK;w h &±jg;v Mstfl-ri* <b * -5 
n (n(i3W±Olt^^) JfOPf if/i <h , S i O2 i H^'> K^t7 7^' 

/h $ < j.o s io 2 i;n itmmm&± # ^^^wiot>^F 
[0021] 

[0 0 2 2] 

mJiBOMSEI*S*^)J¥*S: dm, Jfcffm^S: e mt LfcBfK, 2. 5 

> (dl/ £ l + d2/ £ 2+ - • • + d n/e n) fi* & O 

[0 0 2 3] 

K f* * £ # t § £ o 
[0 0 2 4] 
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&m m u e o r >j - * * t«t # & 0 

[0 0 2 5] 
[0 0 2 6] 

f> tLfe±8Bov»-rn^ojftjtBit , Htris^Mo±^istt htttzm 2 corns t > 

[0 0 2 7] 

*%m<7)m2 (DM^-m^n, ^mttmt, mt^mitmo±izmnhn 
osFETi t*<Dm?m?zmmx § £ 0 

[0 0 2 8] 

*#:»|Rt?*o-C, HUlB^nr^^-r Mfcjgtf)® l*H&^5e&«9 2 1/2 ml 

nr**>f hfRig£fb^AB0 3 b&LtzftK, Att, Ba, Sr, Ca, M 

frSEa^Ui5tt4Bti, Ti, Zr, H f <D&% < i> urti^fc-gr* 
, E.O|tyiEBic£a6£T i <D#J£*l*5 0%J^TT&£!fmf£*§Jgl£, =Htx.fc£ 

[0 0 2 9] 
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^2 l/2fl^ f)E^^WMl*It&T-^m^^L-C7 0 7X-7^^x l. 5 
%J^[*IT^ 19 , frffi;i/ K •> ^Xf> • ^ 7 ^^-mii^^t^A n + 1 B n 0 3 n 
+ 1, j£v>(i, A0+nAB0 3 (n=l, 2, 3, • • •) tmLtz^K, 
A(±, Ba, Sr, Ca, Mg^<Hv^^^, _E.oituf5A ^£#> 
^Mg(0#j^lilO%amt}, HulEfb^^^tt^Bfi, Ti, Zr, Hf 
< t k^-fti/^Sr-^, n= 1 <7)i#-^(i, tufSB ^£*6& T i <7)#J£ii 8 
0 %J^T-C& «9 , n = 2 <7)ij§£-ti, ffffiB T i 7 0 %J^T-C& 

n = 3 Oif ^(i, sulci B T i <7)*V£l* 6 0 %V\T~?:h V > 

n ^ 4 <7)i#£-(i, mifBBH^^^T i <7)#J^(i 5 0 %J^T-e&&l§ m#??Jl 

[0 0 3 0] 

^H^c7)^5<7)«T-^(i x isi)3>*±j&fr£-tz>¥&fcmt, HUBS 
tW2l/2^\ BUfS^«^liOMl^^?-^tc^LT7 0 7X-7^^x 1. 5 

%J^rt-e* 19 , mm* K f > • *° 7 s*-m&i£. fk^A 2 b o 4 «t ij 
^^n&Jitfk^A 3B2O7CJ: mzti&m ttf&mzmm l 

of, tufSft^^&lt&Ali, Ba, Sr, Ca, Mg^4<U^W 
£3"** J.oiifri2AK£#&MgO#J£-(±l 0 %&"Te* »K mrffiM^^^tt 
SBIi, Ti, Zr, Hf 0^*< t<>v>rn^*^trSI*^»|||^, ^fx./: 

[0 0 3 1 ] 
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i-X«iiSr, ft^A n + 2 B n O 3 n + 2> ft^2AO+nAB 
0 3 (n=l, 2, 3, • • •) £^L£t$^ irie^^^^tt^Ati, B 
a, Sr, Ca, M g <D'J?% < t & ^-f tLfr&Sfr, R-?W$ZA K&ifr&M g <F> 
m^it 1 0%^mi), iifrfE&J^Kfclt&Bli, Ti, Zr, Hf^i< 

[0 0 3 2] 

CO ± # L T -X H° * * v * JU £ *l 4 > 7 x - Xflfcfi Off « 

fr»BSt?abo r , pfs^ > 7 x -xttjioBrti^^mco 2 1/2 tfjfs# 

x-X^itfi, mA 3 B05i:J;^$^ii:, ffc^ A 4 B 2 0 8 «t 
OS^tL&a^SHflfWL^flljg-CJboT, lffliBffc^KliJlt&AU:, Ba, 
Sr, Ca, Mg^4<i(>v»fiiM^, RoffiiE A MgO|R|£- 
(i 1 0 %WTT-* 0 , ftifB&J^KiJlt&BJi, Ti, Zr, HfO^<H 

[0 0 3 3] 

Aoci nrnztiz^mnm^m t ft^ABo 3 nj; ^^-5^0^* 

^ M*fiOifc*«i$^ftfS:mAO+nAB0 3 (mfi 3 J2Lt<Z>f!&, n 
(iHUOSt) UirSaffc^Kfclt&AMU Ba, Sr, Ca, 

"Ca&'K tfTSEI&J£5£K*5lt£B«\ Ti, Zr, H f < t 

[0 0 3 4] 
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[*lf&T-^mtcMLT-7 0 7^-r^f-x 1. 5 %&l*re* »K ffc^ 
AOi:i »m£*i£gi5flliiO« t> ffr^5SAB0 3K<fc i)i?li|»^D7*x* 
'f MHiiO* E.o, mAO + AB03CJ: »> ^£*i£J§ t , n AO + 

2AB0 3 UJ:^^$na/ii:^i:tcf»«L^1 : Sji (mliltolt, n Ji 
1 WiWlt) ffiffa-fb^Hiitt* Afi, Ba, Sr, Ca, Mg<D'Js 

ta < <h & ^W^^, J.ofrfSAH^a6^Mg<50#J^(i 1 0%J^TT&*K 
pfd«jt^^tt^.B(i, Ti, Zr, H f < t i> ^-rtifr%$ism n>W 

[0 0 3 5] 
[0 0 3 6] 
[0 0 3 7] 

III 1 (i, *!&^O^*fe^^Ji75^^^MOifM1Sii^^^[l-e*)^ 0 
*nmi&m<7)&mWkQ I fi, #pgV\Wf^JiB 1 , B 2 KJ: f)M 

[0 0 3 8] 

v^k^^4^o — mmmB 1 , b 2 (i, ^> k^> * y^wtftn;^ < 
> itm mm&mm $ v^®^ ^ & & <> 

[0 0 3 9] 
[0 0 4 0] 
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[0 0 4 1 ] 

$1% #F?/IW(i, S i O 2 <bJt^LT^"> y -7°(±/h£^7!>\ MM^CD 

*#^$fg^£>&£ 0 ^(Oitm^mnt LT(i, (Ba, Sr, Ca) TiO 
3, (Ba, Sr, Ca) (Ti,Zr)0 3 ,Pb(Zr, Ti)0 3 ,Ta 
2O5, Ce0 2 . Hf0 2 , H f 0 2<7>a^H f ON, Zr0 2 , Zr0 2 
^MiktfZrON, T1O2, Hf-y'Jt-f (silicate) , Hf->H- 
hcogfb^H f S i ON, Zr-y^-K Z r-y'Jt- hOMftZ r S 
i ON, Ti-y'Jt-f, ^-OitHco^g^fflv^c v ^- h^<0Mlbt/> Y 
2O3, LaA10 3 , Ga 2 0 3 , La 2 0 3 , A 1 2 0 3 ^ Zi)*m?h*iZ 

o 

[0 0 4 2] 

IIIB1, B2(i, Si (y'Jnv) J: 0 & y "7W;§ & 
ttfl-^ htzho £ tc , i/V^y izMir & ^ y K * ~7 -tr y h t&* n , p OpWJJT- 0 

0*>0. 5 e V Jil±^ < , ili^ fli y 'J n > i H 0 . 5 e V^JLt&v* J: -9 £ 
»^^:H 5 1H^ 0 fEi^[iy'Ja>J;H 1. OeVM 

< , mWT-iTTli -/ ') n > J; H 1 . 0 e V JiUifg;^ J; -9 e> & & & h > M 

[0 0 4 3] 

t<DiXmM&W)nt LTI±, (Ba, Sr, Ca) 0, Si0 2 > Si 3 N 4 
, S i ON, A1 2 0 3 , Hf->^-K H f - -> 'J v~- h Wgftft, Zr 
-vU^r-h, Z r - v»J ^- hoaft^, Ti-y'Jt-K Ti-y'^- 
h<omit^}, fOf^tI^ffl^/:y'J ^- b ^^MfL^ M g A 1 2 0 4 , 
(Ba, Sr, Ca) F, i: ri» W <b *l * 0 
[0 0 4 4] 
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3t'li, a^fr-e-tCcfcoTfi, #pgR5^&&£U PfMSf^U&&££v^ 

o&Z HMLtv^o M/Lli\ S r 0£#pg|55H^ S i 0 2 ^ 
[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

j»««lneiJSn$*LS«*&5MV/cm, I6IIOS i 0 2 M1H1 o*> 
"Cl&ffcS-Sr&Utt, intl$: 1 0~5 A/cm 2 J^mc1-£C 

[0 0 4 8] 

Hit* %>o ^(Dm^tn, z-rmuz, #pmwm%d 2% 5*>yxvu-& 

VXTt-thZtX$>2> 0 
[0 0 4 9] 
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ttz, ItitlB 1, B2WWtLt, S i Firy-tv htfn, 

p^MffliJi; 1 e vm±£&^f®£ffl</\ -f^Sd K d 3 ^Tco^^^^-t" 
<Z1 h "C «b -5> o 

[0 0 5 0] 

d 1 >2. 5t>^XFn-A 
d3>2. 5t>nfn-A 

[0 0 5 1 ] 

d 1 > 3 . 5t>^xhn-A 
d 3 >3. 5t>nhn-/, 
2. 5> (d 1/ e 1 + d 3/ e 2) 

el, £ 2 (i, -eti-ewtltJIB l , b 2 <7)Jtifm^-e&&o 

[0 0 5 2] 

£t\ #p®W<7)iliId 2 tcM-f CltUi, jrHfcSftfcU"^ 

ft-Z'&Zo -f^-bh, ^§&W3£>i>T(i, #F@w<7)i|id 2 £5*>^'X hn- 

Aj^T<b-f-&>r <h(Cj: *K 0. 9 e VJillOf^ftl/^i^M^t^o 

■9 {Z-ftiU\ \s^to<#>& l/V't>^ (tunneling resonance) J 

ftmJ±£ ») i>M<i-&^ttfX^Z>o ^<D^t Lt, MOSFET^MIM& 

iro t-v u x a v > r / u r x 4- epjfjn l £ b#<7) - ? £ iinfl - & - <b tf ? 

[0 0 5 3] 
[0 0 5 4] 

^*os i o 2 ^^ f ^w (s i o 2 w) it enjpmm^^LT 

[0 0 5 5] 
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0*>r^ hn-A*-5v>{i-?-^±-e*i9, ftf^iftiS (-50 

°C-+100°C) H&^T, #P[*H/^^^ilMfbLT Lf:V\ 4^*{±^< 

WJ»lf±£< Jt^fifc^o 
[0 0 5 6] 

. 9 e VJJliOiHV'WM^tiio -€"<7)$p^:i LT. NEgJffB K B2 



[0 0 5 7] 

#F«W<7)*§d 2 £ 5 hn-A^T^LTHibn^ifft^Hi, 
If (7)M0 S F E T^M I MOiMEiiJ: I) ij|v\ 0 3 1:^ 

[0 0 5 8] 

=koT, 3. 5 *v77s h n-AjJUuWS L^ri 5 \ 2. 5t>^*XFn-At 
t tfiK<Oi?ii^i it^ ^ t C ^ ^ a off), 8I1B1, B2li, 2. 
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[0 0 5 9] 

WWmB K B2 <7)±PI(p5Hov^Tii, &^1±_{zW- S i O 2 J&lfJjW^ 

i ot>7x i>n-A^iin^;hc^^„ -tL^p^ctcti, mmmB i 
, itui B2©(gdi, d 3 , itm mm e 1 , e 2 < t & , 

2. 5> (dl/ E 1+d 3/ £ 2) 
O M % £ mti £ It fttf t> * v > CI t K & h o 
[0 0 6 0] 

#ft**MKftin$*i&«$&5MV/cm, ffi^IOS i O2MIHI 0*>r 
x h n-A^&^T, Mili*3 y tfi- ?&#gfi£ 1 0 0 W@Jg£-C4>i$»jgJ£ 

\z £&mtinmzni-&mmmzfro . 2 5 e v&±&*iu3gs$fti§*o *l 

[0 0 6 1 ] 
[0 0 6 2] 

0 4(±, 2fi»- ; f-#P^ffl^^|fe|ffll^^!|^i-^fI^:[lI-e^^ 0 -t%t>*>, # 

h%z>o -if. mmmB 1 ~b 3 t±, k^> y y°mmm^±^ < , jfcgim 

[0 0 6 3] 

O 

[0 0 6 4] 
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#p«W2 0fitS:^f,^ 1 :i:(:J:i), 1215 1/ZM^LtzX n tc, -f-ti-rtKT) 
-f^i-C<!:^nTf^^^o MTj^pJfWK W 2 <d^[zt ^ ^jl 

[0 0 6 5] 

-fk-t^m^^^-rho mz.\z. m 6 o^^ijcoit^, ^/fwicoftiamti: ( 
wi tz&itz>TiM(Difemznm-fz>) #pmw2<Dm2miz (W2^&tt£ 

[0 0 6 6] 

t5^i:«*tnif, i e vmm<Dmm*fttz*t2>zti*»smt%z> 0 

[0 0 6 7] 

^MMf^B izxn. (i\ F^H H & & h > * )V (DMZ tfj £ ' * > K * y -tr 
* M Sri. 5 e V^^> 3 e VW± (iifO/O Kt7-by H:^Lti) 
i:iTS5*4it jig £ £ * o ro<7)#pi fii:-cSSx^^-i/^oi 

«£& rrnj oft^fi (o. 4evgs^$na) i*)i>im&± (o. o 
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[0 0 6 8 J 
[0 0 6 9] 

Hi 3 CM LTflfr^ Lfc i>(D t ^lI«t:o^Tlip^^Mtl.^ 2 m* 

^Ui^:, »; - * *it<7) t? - * W & ±# *> fill CPP x. 4 - 1 § & o 
[0 0 7 0] 

— ;i-efflv^iIiBl-B30|gdK d3, d 5 Cov^r (iMTW 
[0 0 7 1 ] 

d 1 > 2 . 5t>^Fn-A 
d 3>2. 5t>^Fn-i 
d 5>2. 5t>nho-A 

^T«^i^:t; t* s «t L^ 0 
[0 0 7 2] 

d 1 >3. 5t>^hn-A 
d 3 >3. 5t>^fn-A 
d5>3. 5t>nfn-A 
2. 5> (dl/e l+d3/ £ 2 + d5/e 3) 

el, e2, e 3 fi, **l***lRB*B K B2, B 3 OJtSim^T' 

[0 0 7 3] 
[0 0 7 4] 
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mt^&Zo itz, fftlB 1 -B 3 lcfflv>4!»ttt^TOltSJItcov»rrai: 
[0 0 7 5] 

P8<7)x^;i/f-i//<;i, { J L £ «± |W| - £ & & * & 0 
[0 0 7 6] 

<, ro^^^R^x^K-i^l. 5 e VJUJL±-C*4J: ■? tcf^Sti - ^- 
[0 0 7 7] 

< Lfcv>*^fcii#fc^!j-c*& 0 ^il, «r<7)J§£\ #p«wi, 
W2 WlWKffiSffcfflT&Htt^fcv** 9 M^K^*I3. 5 h n-AJiJl 

_hOPfi£/iB 2 7&*^5f-C*-6 0 2 <0*Sd 3 < Lfc*£\ J^*)V*f 
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[0 0 7 8] 
[0 0 7 9] 

<^MW} ^ * ^ ^' - <D ft <D * ;i< - fl^ o X & , ^ * ;V ^ - ^ )V ffllZ +@ S 
[0 0 8 0] 

— ^\ mTiSL/i^Jjflt^CMm^. Ruddlesden-Popper (RP) M 

• ^-y/^-M) %R-C&£, Sr n+1 Ti n 0 3n+1 OSrTi0 3 
S1£ ±^ <7) jc \£ ? * v ^ ;u ^ o # j£ n t T tf ? £ T i3 0 , % (D ^ X 

rsr n + iTi n o 3n + 1 ^mosfet^- hm&mt Lxmm& 

&Z>\ t^m^}\~%m.^fiX^^>o LfrL, R PltliOfliiot^^, Sr n 
+ 1 T i n 0 3 n+ 1 (4, *HWe^i:$tL^J|^#p«jtSrffML-rv^^ 

o 

[0 0 8 1 ] 
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[0 0 8 2] 

<ti>3. 5t/7Xho-i,f^^^ RPItii2. 5*>y*Yu-Am 
[0 0 8 3] 

##tt n: HJ^ $ *i T v > & R p M% R it , £ <7) t> n £ ^ t it £ e> -f , 
[0 0 8 4] 

-2>o oil), trnfrb^tzm^ $>fzfri>ft®Km&temz±£ < iotv>jw 

[0 0 8 5] 
[0 0 8 6] 
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lKffitt$ftT^*J:?fcRPS!»jrei;JU £<hx.mT-P*M/6 J 0. 8 e VigK* 

m.m<r>m&<r> £ •? -*«ifc£+$H;:jha&&££l±^#fcv\, ^<D!fe%kt LX 
, [WICEOT (S i 0 2 MI¥^m»L^:II¥) T'Jt^/c*#^, ^ffitlOR 

i^iTl^ ^f&^tc J: ^^M^rfflv^ fc, |W| i: E 0 TO S i ONRHJt 
^T, 1 0 - 8 feglo -J - ^ tlOfST^l^t I o ZttKHLX, Iffift 

icfflii i,ztmztix^&Rpm<n%!jnxiL s i onic^to. lmmmt 

[0 0 8 7] 

lt'J>%< (W) *THl^«l<t^*i6^tLTv^ 0 mW&ntZM. 

[0 0 8 8] 

*rti**ti, 10077K 1077 fOfifl^CfPi^i, Ii5MV/c 
m, ft^IOS i 0 2 ^#flll¥l 0*>?*X bn-AH£>^T, Iftil^l 0 
-2 A/cm 2, i o~5 A/ c m 2 JlTl^x.* C i^fiS 1 1*^ 
oTi/^o -e-LT, ItLtijrLftitt-iDj:^-^ (jE?L) C*J--r&ltM^*£ 

[0 0 8 9] 

^-;K:riLT(i, #<OtJSTl e V £i@;L& «k ^ £ fiTfc 
WHtz»i*f>*v> 0 WHti, m^-^^-fait^T^a^ #FM<7)it^> 0. 2 
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Oif£-H(i, 0. 85eV, 1. 0 e V &±.<Dm^lznir &mMM£tf'&^ t % 
[0 0 9 0] 

mmiz* RP r 2 T i 0 4 -C-(im?-^PfM(iO. 8eVSSi^-5^ 

cos i o 2 &nmmi o*>r* ho-Ac^t, mtimmn o-U/c 

m 2 , C^'totv^o S i 0 2 ^-tk^^(i\ 3 ffi<7)&mxi±&Z>ti\ 

^£i§£-(Cfi4 OOcmVVse c &±.X&& Z t&mt L^ 0 
[0 0 9 1 ] 

MOSISJilCioV^T, ^fijJt(i#Mm#h^y-7^D i t (cm-2/eV 
) ^jt^W^Mil/^&iQ , Di t iiJitf v^;l/^Sici3V^T(±*tI • Ifelffli 
FIWStiCSKf^LTi/^o fit, t&^F5E»H*n. 5%mTTiiD 
i t < , &i&jg*>#Mric;*:£v^ 1. 5%=S:j@x.7t^pgf-em8J:H 

D i t^miDL, ^iS^m:«^t^ 0 te^JeSfcHa* 1 . 5%J^T-e(i, S 
i mm^n 4 0 0 cm2/Vsec J£JLtT* I) > D i t ti 8 X 1 0 1 

1 c m~ 2/ e VJlTOio 
[0 0 9 2] 

D i tnmuOteJjltS i&U<7)^tit£:<m£X$>2> 0 of J), l. 5 

> 1. 5%^i^i:D i t^mmizmuL, ®mmmM\ l zw.'p-tz> 0 

[0 0 9 3] 

lOftS^fflv^:^, MOSFETOft!i^iiS^iif*Loom*m^^fg;T^ 

thf£# 2003-3062543 
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*4/j*lC(i, 1 . 0 e VM±t* 0 , ^o^^ti^ l . 5 %J3l 

o 

[0 0 9 4] 
[0 0 9 5] 

B 1 -B 4 Uttf ft7tflli6*W1 _ £o #PiWl-W3li, /OF^>';« 
[0 0 9 6] 

o 

[0 0 9 7] 

HI 8 9 Lfc 3 MT#PfflfiiOj&£\ $ 1 0#pJSW lh|30 

#PiW3 Ofgd 2 , d 6 #|WI-T*& 0 , £2 f)#PiW2 coijigd 4 iifjl 1 , % 

[0 0 9 8] 

mJEEfcepflnLTS 1 c7)#p?SW 1 ti2 0#pfW2 
[0 0 9 9] 
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*S£9J-C(i, m%Wk<V h >*;H$ ^(7)i%$ £ 1 . 5eVH3e VJ^± (Pf It 

m<vm*£<n^y vty-t ? hizniBLtzm) iztxM^^z\t^mt^^ 0 tz 

tzL^cD&ftt LT(±, 31 1 Tb^m 3 <7)#p/iW 1 -W3 fi\KX% Z>y-^)V*?- 
[0 10 0] 

S 1 tm3 <0#p/f<7)ipsd 2 , d 6 "C* 0 , ^o5^>?'Xh 
n-Aj^T-e*^, &2 0#p|W2 (Oipid 4# f 5 * > h n - A J; Y) ± § 
< 1 0*>?*x h n-A*M-C^^(i\ ^co^^(iiH^$na 0 
[0101] 

d 1 >2. 5t>n hn-A 
d3>2. 5t>nFD-A 
d5>2. 5t>/XFD-A 
d7>2. 5*>^Fn-A 

[0 10 2] 

d 1 > 3 . 5 * >VX h n-A 
d3>3. 5t>nhn-A 
d5>3. 5t>nFo-A 
d7>3. 5t>n^n-A 

2. 5> (d \/z 1 +d 3/e 2 + d 5/ e 3 + d 7/e 4) 
::t\ £ 1 , £ 2 , e 3 , £ 4 (±, -frtlt'timWmB 1 > B 2 , B 3 , B 4 

[0 10 3] 

#PiWK W2, W3 ^H&£t7K£^fflU #PiWt^x^;^' 
m^^z\t i> 2 il^p^t^i: Is] tt*4, 

{±1IE#2 003-3062543 
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[0 10 4] 

fcffl ffellJH K o ^ xm& L £ o 
[0 10 5] 

ABO 3 J SlXJF hn^*^ MtJSAB0 3 ^giaftit^S A 0 (7)fS^|f it 
J i:|Lt, S i_t (j&Wit>-f<£-S i ±) HH^-xtf 9 \ fv^^^ttzm 
^oy- hffitlt LT^SattSUov>r^tSo ---e, AliBa, Sr 
, C a , MgW^ < i: k-o-e& , BliT i, Zr, Hf (D'ptz < <h & — o 

[0 10 6] 

s-f\ s i± (pgv^io-r^s i±) <7)^- hmmm<ommt, ^3*-e 
<n&m 3 ^ j £ is] b# i - m tz -r^j % a n, m $ *i r v > & a> o £ 0 

[0 10 7] 

^lifllcof&i^iftli, |± B H H ico@^^#iL/:± (Si (0 0 1) 
W^^^txi. 5%J^rttC^A4Mtn(^^^^ (1. 5 %J^±<WT-5E 

1 ^2fg (4 5Jt0$fO LT, 5. 3 4 9 h D-A1U5. 5 1 1 * > 

fi^Stei^^fi 5 . 4 8 4 h n-A-e^^O-e, 5. 4 0 2 t>n 

[0 10 8] 
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*§kwr~it, si (o o i ) aMsic^D^*^ MtfABo 3 anuria 

Ixi^^yir^tWi:, g*Sfl*i££L£$&®AO (AliBa, Sr, 
C a, Mg#4>< fc{> — otn) OfcKfc, ^n7'X * 4 hMtfgAB0 3 

ii^si:x t'^vt frffc&'t&m&z^m'rz ztt:\ z <Dmmmm^ 

[0 10 9] 

t&T-TE&li, MSOt^ (A^B) fc, J*X-t*AO*IRO|fcS[^M^-e 

o Mf&K^ WSOI (silicon on insulator) & K?&&nft&tl: V"f 

frMrf&$E<7>f&ffi-Ctt-77 x l %flJ£-C&&7t#>K > 1 %£ft;^MK LT 

[0 110] 

#«>t&iF-5E&{± 5. 5 1 5. 4 2 8 t>^fD- 

A^t> 5. 5 9 4t>^ h n-^oft^^^to^ilSrjSBIi-^^Sf**** 
Ztlz&Zo U-ffrS i S^£>T<^m7P7 0 7X 2 %-C&*U£\ thi**S i SfS 
^t&T-^ti 5 . 5 3 9t>nFD-Atit), 5. 4 5 6 t>nfn-A 
5. 6 2 2 hn-Ao^^ior- MfeU *K£j£H1-&# 

[0 111] 

fcrtfU t>f*S i a&#tf>CM**4»±, Z^mfenmtihfrh "Titg&Pl 
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[0 1 12] 

i--5><h, 5. 9 3t>nfD-i,-e^>^:H^, z>-f<& s i mn^^tk 
mm (ffiiHl. 5%±^v>) (±, 6. 02t^hn-Ai45 o ; 
OKIMM$K£v*T, CM**S i SliOChf^Ili 1 1 %\Zi>JkA,'?te *) , y'J 

[0 1 13] 

Tv^gjta#jt-e«i2. 5 e VflJg^fTC # £ G ) KfcSr*-**:*^^^ 
[0 1 14] 

(D Jtffm^t Ltli, (Hfflll? hn-A) ) ^ (Jt«|«^) < 

mntz £ titia, s i 0 2 iot>^hn-Aj^Tt^i), 

[0 115] 
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m=f\t V ^< )V £ m v » /j 4T-#P *fe^JH & ffl v > & £ £ K J: o T Tf# £ ft & *R 
W*S»*<or>to-c**o WftLt, Jt8t*$OTR*l OfSJStci-CT 

[0 116] 

££>ft& 0 *<7>&lo;fr&fi, liir&LfcJ:-? ntifclft&MT-ffcl^^ffi^M 
[0 117] 

J^T\ m2<DjfmzMLxmL<3ffl-t2> 0 z\ZXl±, [^nrx^^Fli 
SABO3J RXf l>M^f?AB0 3 «hgll«ii^KAO<7)ft^f# 

[0 118] 

^Ba, Sr, Ca, M g t mt^-tX i> , /^>K^>-y7% SCFflfrf-ltS! 

fk1"*C t^lJH^LTto Lj&»*, (Til) 4- (Til+Zri+Hfi) ^0 
. 5 Sri^ntCJ: J), ^n^*^f MftfAB0 3 ^S iiCEWL 

tm^tT-ii % 1 e v k * xm± z^zzt imnF?*> & - 1 mm l £<, 

[0 119] 
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[0 12 0] 

(1) S i3MR±, **v>l±lM**S i lli^Wx \£9 * v >H£g-C* <9 
, ^D7^*^MilAB0 3 J (7)^ 0 
[0121] 

/*> y -/^0|W^Sr^"t^9 7|g-e*>-6o IWHH^ttti, fb^AB03 

o II"Cli^Wi:, ffrf^ABO 3 Ki3t/>T\ A= (Ba, Sr, Ca, Mg 
),B= (Ti, Zr) OV^-Ttl/ii^^tLetiiiKLTtif^O, f&T^fft, I§m 
/*> K^r> L£ 0 £ fc, Si SlSOtH^&'-Cab* 5 . 43t>7 

X hn-A(7)^|IS 1 i>mLtz 0 ttz, t&^5E&tf>±& (7°7X1. 5%) ^ 
5 . 5 1 1 * y 77, h n - A T-£> -5 ^coH^H S2^ ^&*C^ L tz 0 
2hiZ > t^^m^TPM (vjf^l. 5%) t&*5. 3 4 9t>nhn-A 

Kii^u fr^mT-mmn. oev^i^ taj tie 

[0 12 2] 

B+h-r Yi&&Z>Z rc7)$iJ£-£5 0 %JiUi<h1-£ <h , WTKS^l e VJ£U:K 

*U2\ mT-Pfit^ii^ (1 eVJ-U) fcv^&ttK^o SME£fcW LTIi, ^ 
tLWW*t»OSI*^«:mtL(ir^«6J:"7^, ^n7^*>f hM&KTfcfUf, 

^<^f), SI*W S 1£T LT Lido l£o t\ M g OtJ-g-ti 1 0 %J^T £ Loo 

[0 12 3] 

lil±0#S^^*, S iii±^xt'^yt«CIUIt ±SE 
ffcfclK3Kfcv>-ai, HI2 3 H^L^^itX75 ? ftii^fIit«i:$tLTv^ 0 L^L 

tbIE#2 003-3062543 
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[0 1 2 4 J 

, T 9 ^* 1 %Ot>r**#ofct>i**S i (D^lr'm.mt, 5. 4 8 4 t>/Xf 
n-AT?*»K *oOT5#IS 3 l±0^L & 0 -^feT-jeScKg-g-t-* 
y- h #ftil»IROt& : f-^0±K»i, 5 . 56*>nFD-AT^»), $ffijgft S 
4 KJ: ^SStiSo te^&OTRtt, 5. 4 0t>n^n-A^t) 

mz&zzt-AK 7°y^ i %fIJS^^>-r<^^•^)0(>-r^v , ; ^ymmzm^-tz 

Pf» ? leVW± (#Hft^ y <f-*P) -C**£#li, mffllznLtzmi$.BX*$>Z> 0 
Mx.l£. Ca (Ti o. 4Zr 0 . 6) 0 3 -C&*Ui\ WORSES li 1 . 2eVg 

nr k w & &jgi7w« *r it -c * * o 

[0 12 5] 

Lt^U #It^3<7)^»!l4 ITil^^tiV* (Sr 0 . sCa 

0. 5) Ti03*fflv^n-Ci^o oil), |SIit{:i3V»t{i, tT-HiUo 

itili, ^JH<7>HI2 3 OS i O^T-^fi5. 43t>^ hn-At^Lt^ 
[0 12 6] 

(±5. 51 lt^^Fn-Ai:^!), 5. 4 2 8t>nhn-A^P)5. 5 
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[0 12 7] 

B2 4l±, B-«M MZZ rOftfciJUH f £f*ffl L £it^Of&T-;t8t 

Wl^I^fMS 1-S6 zmtfzo 

[0 12 8] 

Z r <h H f (Dmt LTIt tei^l&^Z r <7)it^lCJt^-C 0 . 6 < 

Z r £ffiV>£J§<^IJt^T, H f ft 

[0 12 9] 

Lfc i ^ i-x m 2 3 song 2 4 km Ltp^t^n^ # h ft m 

tZo 

[0 13 0] 

->'j 3 ^(i^-r^v 1 ; =i>mui 5 l^Mntiv-xfi^s^^ 
K w ^fiitD^iM^ft-c^&o fit, ztih y-xw&Rzfyuj >^M- 

»ft^ ^flltO ±&L££&li§|l 5 2^I£tt«o*i, Z<D±lzy-h 
mmi 5 3ratfbtlTV^ 0 -€-LT, hlfelffl^ 15 2 coffin b LT N [112 
3, 1112 4 ^^L7t:f»BOiEH<0^^fflv^Ci{zj; f) N i^iit:1g:M*m^ 
OMOS FET£H3£-e£&o 
[0131] 

EHcti, RPIA n+1 B n 0 3n + 1 ?>fcri>T% n = 1 ( TR P 1 MJ 
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^fj^^^IU'e^^o in 2 6 icfc^r E] 2 3 

IS1-S6 £^cL£ 0 i/w, EI2 6 lZ&^Xi>, A->M Y * &tb%>W.l-t LT 
(Ba, Sr, Ca, Mg) , B*T4 h Z&tbZ>W^t LX (T i , Zr) 

[0 13 2] 

£(±-C£&v> 0 lot, Zr (l&^iiHf) i £li^> LrmT-PfM (A 
Ec) l:leVWl:i:±#^«W*^o R P 1 S^JfC-Cfi, Zr ( + Hf 
) C7)#J^?2 0 %J^±-eiimT"Pf» ? l e VVl±_[Zfj:Z>tztb, 0 2 6 O^MISP^ 

[0 13 3] 

tCov>Tfi, A^OCBa, Sr, C a 

£xmmx2 o^x±^mhttx^^ 0 fit, a+i-^ hcMg^tft^i^ 

MoT, Mg<7)*iJ£-fi 1 0%J^T£LT, Mx. (f Z r m£iit)n£ *oo, 
[0 13 4] 

. 43t>^hn-A<7)fi|ISU, -e-^t&^^*t-r*±RST'** 5. 
511t>n^n-A tf>3fFit&*a S 2 Z-£ti**tim L tzo 
[0 13 5] 

fct>1**S i <9*£\ M2 6lZ&l,i2>m}&AX$>2> 0 Z<D&MftX\ 
m(DT^\iZhh1i-hm=^m.mi)m<ti:h(DX\ Ca 2 (Ti o. 5, Zr 0 . 5 
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[0 13 6] 

mftLfzimWJCfflil (Haeni, Appl. Phys. Lett. 78 p. 3292(2001)) Kfc 
l^Tfi, EI 2 6 CiL/cS r 2 T i 0 4 ^- Mfeffilt LT^f^^^ 
tLTV^ 0 L^U EI 2 6^£>^& J: o S r 2 T i O 4 T-iim^Pf MrtH- 

[0 13 7] 

£ TtzMx-tf, 7° 7 X 1 %*lJt<7>£>-f S i M_L^<7)i kf ? * -> ^ ;^J^S^# 
1 %<Z)CM , &£#o£tH I *S i 0»^F5cffic(± 5 . 4 8 4 t>n hn-Af* 

[0 13 8] 

7°^^ 1%<7>£H**S i C^LTii^i-^fIlt(±, EI 2 6<7)fIMA4o 

atMn:tm o Miff, Ca 2 (Ti 0 . 4 Zr 0 . 6> o 4 -c* 
tiff, 1CT«^1. SeVmm, fc?fem*5. 5 2 6 t>^hn-A, -e- 

l Tumsfs 3 o git t $m^mmm^mm^<m nrnt?* a 0 

[0 13 9] 

0 2 7ti, EI26COZ r^ftfrfncH f £B+^ M:»ffl L 
N f§«^ K^-ryyfcifca&fc^viar&ao PHUKET EI 2 3 
£ IWHtO^T-^iSc^^H S l-S6^iL/c 0 
[0 14 0] 

Z r t H f cOHii, t&T-S^^Z r Oif^CJt^T 0 . 6 %@Jt'h£ < £ 
^**o Z r £ ttO*^KJt^T, H f fjgiS 

[0 14 1] 

ttz, FWt LT, Z r ^i^tH f £fflv>£Jt^K(i, * 

mm 2003-3062543 
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mfMtf^'p-flx&tztfXhh^x, KIT mmt: it. H f tc=fc *)g#IL£*#£- 
[0142] 

^D7XH M#£^OJf^£i#L£t7it> t^^^RPn (A n + 
lB n 0 3n+ i) H&^T, n = 2, n = 3, n^4iL/:^t:o^T, 
n^nEI2 8, [112 9, [33 0 tc£ <h#>& 0 - ft ^7 7 \z&^x i> > 

t&^m^^i^ns i-s6^l^, 

[0 14 3] 

) &ffi6ffci-£Ul±, B+T^l^ (Zr+Hf) <7>#J^\ f*L?n3 0%^±, 
40%m±, 5 0%^±-e**^t^3f^*-5 e fit, teTTEifcJi, n^2 

[0 14 4] 

^ftJ ^it^i-fli-t^SL^v^ £ 7&*5fr^£ 0 n = 2, 3t:iLtfi, [112 8 
[0 14 5] 

-if, ws i (7°7^ 1 %<Dm&) <7)±v&tn£, m&nm&-*:& < 

TtLZfzlb, n^4^B# (03 0) Kfc, ftilfHt (fMB) j5 f mat-5 0 

a^i), fcifw^^^^j £W^»aNc#iSi- ^:i«^o (Zr+Hf 

M»ii^)*^tw— Sft-SO-e, 02 3 HI 2 3 OftBlcffii 

t^>i-^^\ 03 0 IzmLtzn^ 4 <D®&<7)-&M%i)&t% Zo 
[0 14 6] 

mSE#2 003-3062543 
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23) M30&LTff< fc#x.*itf«£i/\, faflfcfcfc, RPaCfcv^n^i^^ 
[0 14 7] 

n=2"C(i, BI2 8 0^9 7tCfev^TTffilJ<7)^7 0%O|Effl-emT-lt^ 
(leVW±) ^H^iiTlciio lot, ^7^1%wms i 

[0 14 8] 

n = 3T:ii, EI 2 9<7)77 7C^^TT1^6 0 %co$I|g^'Si : -Pf ^ 
(1 eVJJll) rt ? #'b*i&$SB<!:&&o t^oT, 7°7Xlo/ 0 (7)TOS i 

[0 14 9] 

, -> u a fciit>f *y >j 3 1 6 1 (Dmm^tev-zffimsRtf k 

*;i^ifctf>±K, ±&L£RPS<A|ft»lRl 6 2ri^»tfc*i, ^^±tc 
htll 6 3j&*&»tf>*lTV>£o y-hi»II16 20MfcLT, H2 6 

nmvmnmmtivMo sfet ^at-i5 0 

[0 15 0] 

HI 3 2Rim3 3Sr#JSLoo, S i a&R±£& uttttf* S i 

A B 0 3 ^gilft^fCA Om^mmmm (Ruddlesden-PopperM) J "C$> 0 , 
^o, AB0 3 i^-i(7)^ (RP1) t2® (RP2) ri^UKflfJI $ ti-2> 

S1-S6 £^L£«> 
[0151] 
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[0 15 2] 

* fc. If mm R p 2 ^ii^a ;tt-RPi <d&&3l *)i>m< te&tilftiz 

PATKUm-t&ffl&B tfi4o"CV>-5ffl55*(± TA&BJ fcfELfco 
[0 15 3] 

Ca 5 (T i o. 5. ZrO. 5> 3 0 i i> of 0, Ca 2 (T i 0 . 5> 
Zr 0 . 5) 0 4 Ka 3 (Ti 0 . 5- Zr 0 . 5) 2 0 7 t *&SL\ZftM 

L t (7) ^ &m o ^ s <^ — o -e * 4 o 

[0 15 4] 

o 7°7X 1 %ot>-r*«r#ofc*>-r«frs i ot&^-^fa, tMs 3 izx nmv 

tz£nl<Z5. 4 8 4 t>^bn-Af*^ 0 £?>J£r£\ fillS4<7)illt 
il -^T-^^E^o^Hitfi, 133 2^«B-C£>*K mMAtm. 

[0 15 5] 

Ca 5 (Ti 0. 4Zr 0 . 6) 3 0 1 1 Mi^f 2 . 5 e 

[0 15 6] 

IH33ii, Z r ©fti? ») C H f ^ B t ^ F Ciffl L f^l^^t, 
, lfilf^^*f:^7 7it^l., ZrtHf toili, ifr&Lfci ? 
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7&*# ^-f ft 3 £ t^S ^ * o T , ^ K W & ^ f t (i & v » o 
[0 15 7] 

i3 4li, 111 3 2 SOTS 3 3 CiLf:W^ffl^/:MO SFET^tl^ 

-^^SMKl^f >TlltD75 J 5FM^ft-rv^ 0 fit, Cftfcv-x^i&K. 

K W > ^it<7) ^ <7) ^ -V * ^ Hit^± K , ±& LtzRP m<7)7fcmm l 7 2 /6 ? f£ 
lt^ft> ^±i:y-MSl 7 3 T^fStt^ftTv^o 7 2^ 

ftt Lt\ 111 3 2 £fcl±EI3 3 Lfc«J*A t tzltWMB V>mmv>ttft : Z:M± 
fflv^CtCii), Ssa-C<5:M***OM 0 S F E T & ilt § & 0 
[0 15 81 

113 5 SOTS 3 6 Loo, S i 3MR±*&m±£M** S iit± 

B0 3 ^ 2 Jf Ogtlfliitt/K A 0/f t , &*«$Htrfcfl*iiJ W«6S«ltcov>T 

[0 1 5 9] 

zommm&K&^rte, mnm^mm^Mt, m^it^^^^m^tzm^ 

*#tcie5v»*^-»iiSr<>o^j|6i»BI**»!^F$ft*o i^^WJ^IiltL 

*) -cab -So 

[0 16 0] 

ZbK, A0Jftf ? 2Jl# A^ftTv^if A B O 3 <DmW1jfil<V B— O 

ft ^ s -i!ci- & - 1 k t*h o m & , mmm & #t£^ft ± L § * If 

, In-Phase (IP) Itftt^ttti. ^rxM hM% 

lAB0 3^itn(:Si:t TlPnJ OiTC^t-tCtSo 
[0161] 
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w&tizzo fit, u-t&s i iztttxm&ir&mmB tn%K>x\<*z>ufrit r 

A&BJ fcfELfco 
[0 16 2] 

IPllWif'ti, B#K, Sr 3 Ti05^Ca3 (Ti 0 . 5, Zr 0 . 5 

^^fttcft<>arL/j^u**o -out, itm^e &-e*i-r*i3 4 1 2 o t+ 

[0 16 3] 

K & 4 o ^7X1%^) O-f* £#0 0*1** S i O^T-JE^ii 5 . 4 8 4t>^* 

3WftS 4 £ S 6 tOR-e* ») , Hl£B<h&&o WAhMo/;S 

RtUMt-5it»4o «x.lf, Ba3Ti05 ^(Ba 0 . 4Sr 
0. 6) 3? i 0 5 X$>tilf, ttWmi)m%tt> 2. 5eVm 
Wn5. 5 6, 5. 4 8 h n-A, ^LXM^it i>mW^e {±4 0 

[0 16 4] 

El 3 6 (i. Z r <Ditt> •) K H f * B ^ <f h H^ffl L fc*&£*?>t&T-5e&, If 

, m^-PtM^^^ t tbtzr? vmxhho m&Ltz*. n zrtHf <oii±, 

[0 16 5] 

1 p nor- maiR-eii, ^^tcmj±^pt>o-rv>^v^ic{i, m^Pt 
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^^'fiStcf^ft-r^) c: t i>X£Z> 0 mx.lSl PUMP 2Mt*&fr&t>*ttitf 
£v> 0 0 4 7^0 9 &#J«l Loo, 2 3 S#pf?£jitcBI LT 

fr»Lfcii 

[0 16 6] 

I P lM^(iPl^$tL-f> IP21^IP31i^4^t 

flfflWKWL-ni, IP2I^IP 3M-C(i, BU?**»v^tct±B 
[0 16 7] 

H3 7I4, EI 3 5^.^0 3 6 t:iL^I6II^fflv^:M0 S F E T ^itl^ 

-x^&s&tf K w >flitD^fM^nrv^o fit, v-xmcs. 

[^KW >i«OROft^^ttO±i:, ±J£Lfc I P nielli 8 2tf 
Unt LT, 0 3 5i^(±H3 6 iz&Ltzmi&At tzttffi&B<7>mm<Otfft*&. 
[0 16 8] 

■^H, 0 3 8&r>*0 3 9£#JSLoo, S i *«±ab&v^±^-f* S i *1S± 
->*;H£5$-£fcr- MfetlT^ot, IPllMP2lt^^c 

[0 16 9] 

^Mtl^o 03 8K^Lfc^o£«J*K*3v>-t\ ##^^^«^PfH*^ 

o jftjtK^ t> ft z> o i ^ ^ *~ b L r v ^ <r> x\ &mmm&ft'% 

[0 17 0] 
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mmmAtfmmmi&t fi^Btfi&o-c^&gi^iA&Bi 

mLtZo #C (Ca 0 . 25- Sr 0 . 75) 7 T i 3 0 1 3 <7)*#£i; 
[0171] 

JC&£ 0 7*7 X 1 %<7)£H^£# ofc!M**S i Ot&T^&ti 5 . 4 8 4t>^* 
[0 17 2] 

:t»5o 0(x.«r, S r 7 T i 3 O 1 3 mT-Pi» ? 2 . 5 e Vg 

[0 17 3] 

m3 9 (±, z r <oixt> izh f £b-*m h iztm Ltzm^^m^ mmm 

^T-^m^Z r Oit^-UJt^T 0 . 6 %g£/h3 < ^:tt'W 0 oil), ft 
[0 17 4] 

I P nl, (IPn+I Pm) M (n, m^m) ?>itft*WR-C(i, ft 

'lis 9 <n&wmt\<* n z.ti> $>*)nZ> * ttz, mmmfo<Ditt> 0 
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Z) o 

[0 17 5] 

nis^, s r r u o 3 m®o±tcB a 3 t i o 5 pum^im u ±gpm®t L 

TJf:SrRu0 3 ^^IL, M I M^rt^v Ltz 0 -OB#, ®[*] 

MfcM I M^r 9 >HWe § fc„ 
[0 17 6] 

FeRAM (3l>ff*RAM) |p]tt* 9 t Ltlt Pb (Zr, T 

i) o 3 7ffi%-e&£o -cob#, p b ozmmi-T^zfrt^o i£{±-e£& 

\/>o P b^M^^^^'-^T i J: 19 M£< > «b P b 0 £ A*iT ^ m^ltil 
£±#£^&-<h7^§;&W7^^&&o L^L, PbO^ft^^)^ (Ca, S 
r, Ba) 0£An&^ 1 1$ Z>o dOftAK <fc «K WTHEg^Ji^ U 

fzM I M**/<v ? CI fc75*pr^-C** 0 

[0 17 7] 

O^^tfeW^^ffiSr^JS-t-* ^-rzzttfM.&'e&Zo fit, -etirt 5 
[0 17 8] 

J^UiOi^Kfc^Tfi, «i»II£ffrK-r*lfc, ®^i*l«CWL 
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-il±-|iU *®<D4kft *&i'Li>mtz1r&mii%^£^n o 
[0 17 9] 

<DZ t bZ£2>* U y Yti±& < „ i-iiOiil^J: ^ICtU^^n^ 
[0 18 0] 

HeiliUttfi^v^tt^^o ^tfot, KM£»< L-T^&fc, 
[0181] 

fllx.!*, Si (111) Sf±t:, i?#PiiSrO/Ce0 2/SrO/ 
Ce02/Sr O^MtS^i:^-/ 77-fCe02 (111) frhteftZ 
ZtX\ Si (111) ffi±C^:it> + yt^nCe0 2l)iag 
l^^ftH:i:(:^^o S illtC e 0 2^^^«±l%^^>Sf 
^#JCJ:v>#ffi7&^jS$tL4 t3§rz.btiZ>tzib > Ce 0 275 ? S i I±i:* 

[0 18 2] 

tBSE#2 003-3062543 
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[0 18 3] 

-eoft^t Ltlt Ce02, YSZ (Y203+Zr02) , (Ba 
, Sr, Ca) 0, SrTi03, Ca (T i , Zr) 03, (Ba, Sr, C 
a) F 2 %£tf^?tbtl2>o 
[0 18 4] 

l'-f-77^v3^, fb^ffl^SS (CVD) ^fiaot 
^SjmcH J t^^ J^T<7)WJtit ^r^iHitf^ + v- (MB 
E) S(:iotfl«-^$^jto 
[0 18 5] 

ifcO?*--fe>-fe;i/ (knudsen cell) j&Wt'bJi'riJ !K ^rti^ftKD ? % — t > 

J^TO^Ii^JC^^T^M^n^^^lS^llTC^-C^)^, z^'J^A (Ba) 
, ^hn>f-)A (Sr) , #;i/y*A (Ca) , -b'j^A (Ce) > ^7^* 
A (Hf) , v^3-7A (Zr) , (T i ) . (Ta) , 

mm 2 003-3062543 
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(Ru) , 7>?> (La) , -fyh'J^A (Y) , tffKU-^A (G d 
) > (Nb) , ^t-/W (V) <&&x*0&JR7&^K$*l-t>»*o 

[0 18 6] 

o 

[0 18 7] 

m i 

if, $HWOi 1 (DUMMt LT, S r O/C e0 2 /Sr Otv^f-i 
T#P»£*Wf a^Rfcffl^fcMO S FET (MOSIIW h 7>yX 

[0 18 8] 

ilOtt MiWl 1 O^^MO S F E Toy- MfellM^OllfSEI 

lt:y-M6ill 2^ihLty-MIl 6^ISlfbtLTv^ 0 y-h*6»|gt 
(4, SrOilll 3, Ce02#Pil4, S r OilS 1 5S:»S$t^ 

[0 18 9] 

o 

[0 19 0] 

±m^ ? (ill) <os iiti i<7)±^, i-r, sro (in) 

d-AH/: 0 J:0*ftfti:i±, £"f\ ^hn>f^A (Sr) <7)<&£*v*>& 
LT, 1 0 ~ 7^#;K S«Jt(48 5 ori:t, 1/3ML (mono atomic 
layer I 0~6^X*;K M^Jt(4 7 0 0°C 

i:j3^tSr0*tV>77 7^^1. 2xi0l2^/# C m2 KTJ&R 
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Zft^tzo M^l/3MLO^Fn>f-)A (Sr) - <7)|»t*ft £ 

[0191] 

-co 7 0 0"C"COJ£BUi, 51:2 0 OtgHOfllfi-Ci ?Tffi-C** - tri^l®* 
KJ: ij?tri»#<bft"T>>&7&*, fOt(:Ce0 2tI-e7 0 0t:ttl.^i:, 7 
0 0lC-e^fiKBI«:a^LTv^ o C e O 2 <7)ST^ ? M^fg:S^iIoIfg4^®t;- 

[0 19 2] 

iIL/:SrOI<D±(:Ce0 2 (1 1 1) 114^4. 7t>nh 

77 ;k S^UJt (± 7 0 0 tt-* *) , tv">77 7^X(i8. 8 X 1 0 1 2 53* 
M>cra2 Lfco 
[0 19 3] 

S<bK, :(OCe0 2 I^iCS rO (1 1 1) All 5 £J±#(i 1 0 ~ 6 
# ;K IMSiSJtfi 7 0 0 V, tv*>77 7ni. 2X1012 cm 2 

Ct, 7. 5 *>yx h n-A/:ltxt°^^yt^S$t, fO±i:y- h 
fI16i: LT, l(Au) ^liCi^IL^o 
[0 19 4] 

COJ:d^LT|#^tL^|fellBil 2tt, S i 0 2Pi:RILfcII (EOT 
) Sj-yyxhu-At'^Z^&mm-e&ifzo ttz, 5MV/cmWl 

R*frtftzV$<Di)-?nffii:mfc-t2>t, 10-4A/cm 2 #H?l-/h 

[0 19 5] 

StmmtLX, Si±i:Ce0 2 ^^Sil/:M^ S i 0 2 
2>t, ZtiJfti, lA/cm 2 , 10 5 A/cm2 (^1) t'*o/; 0 t 
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[0 19 6] 

ifc, SfcK, Sr 0)1113, 15Oft*>0^, (Ba, Sr) 0£1£oT& 
[0 19 7] 

^H*feMT*(i, S i 3MR±Ui3i/>-C, (Bao. 71- Sr 0 . 29) 
n'^yt^IH/:^^, KM 13, 1 5 Olg^f L < |p]± Lfz 0 Z 

ommzmmmt lt, ±ifitisiD#-*i i #pMy- h#tftjR, i- (b 

a, Sr) O (9. 4t>^fn-A) /C e 0 2 (4. 7*>^Xhn-A 
) / (Ba, Sr) 0 (9. 4t>^ho-A) t v^fl|jgo*^-#pj|6i»lR 
£J*j£Lfcfc.r*>, E0Tli4. 3 * > h n - A <h o fc e 
[0 1 9 8] 

£*U±, (Ba, Sr) OW^l^S r O HJt^Tffiv^ t X Ztm^W 

W8fc*ffl!5£-*-*fc, 10-2A/cm2 £> fifz 0 

[0 19 9] 

Jt^MtLT, S i O 2MO<^£ffi^7^iJII^£v>T, iBlDEOT^iolt^ 
, 5MV/cmWJ-?iaE*j1.J|i|:J: *)ifctbZ>t, 1 0 6 A/ c m 2 l) 
10 8f;;iiLtv^ct^f>, i^^^flldS * IfeSfelllrt tcf^ ») d ^ 

[0200] 

(Ba, Sr) 0*ffiv>fcJ*£\ S r O tCJt^T|^MO?>-f ^IC J: 
[0 2 0 1] 
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•&k> ^5&m<nm2 commmt lt, sro/srTio 3 (jarsTotft 

SFETKov>TSi9!1-&o 
[0 2 0 2] 

Ell 1 fi, *|&WO»2O||ifeWWM0SFET(0r-hj|e*SIRO«|J^OWfffi 
[0 2 0 3] 

rOPf^«2 3, STO#pf24, S r OI1S2 SiflHfcl-i^ 
[0 2 0 4] 

-tL^^jtXfl^MoT^i-^o i-f> ±W ? (0 0 1) C7)S i*«2 1<0 
iCSrO (001) 123 £-i-b 0 ? * v ^;w£fi$-££ 0 S r Oil 2 3 OJ?<^ 
lii3<fc-e-5. 2t>^xfD-AtL/: 0 if, SrM^v"> 

4Lt, 10"7;U*;K £t£SJ£(i8 5 CCHT, l/4MLifiH, 
<D&1±t)* 1 0 a&Ki&j£(±6 0 OtCfcv^S r 0*3j-V>77 

5 X 1 0 1 25HV# C m2 KTJfcUfcfro tz a WfflKl&m Ltz S 
rWl/4MLIi, COgprrgjHfcSflS r Ol^tggffcL/io 
[0 2 0 5] 

^±i:SrTi 03 (0 0 1) 12 4 ^3. 9 * > h n - A fitt 

0°C, tv*>77 7ni. 5 X 1 0 1 2 53^/# c m 2 x*h-=>tz 0 
[0 2 0 6] 

I(^SrTi03l24 0_tH SrO (001) 12 5*, £Z 
5. 2 YxJ-Atzlfzci£^^^^)vm^^-ttzo SrO»M(iS 

r T i 0 3m<Vf&&£i*tm-lz1-Zz\ttfarifeX»$,<?tz<7)r\ £<m£i>(Ot 
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[0 2 0 7] 

io«t-9HLT»«bnfc«s«tii(i, s i 02mm^mwLtzmm (eot) a* 

4. 1 hn-Ah/h$v^r- h^lfJir**>o7to 5MV/cmt 

v^^;^^m^^^tt7t:B#cO';-^myrL^?IIJ^-t^i:^ 2X10-2A/cm2 

t ^ -7 k /h $ & \mm h n tz 0 

[0 2 0 8] 

Jt»JhLT, S i O 2M<A*£IS:»tfc*'£Kov>T, |WJ £ E O T Kfclt & > 
5MV/cmr^'J-^tit^jfi:J: ^ 5jt^6^> t 1 0 6 h/ c m 2 x*h ») , 5 

a^nr § v ^ fc « it § /jo 

[0 2 0 9] 

-5fcK, *$kW<n#3to&lfaWb Lt, SrO/STO/SrO/STO/Sr 
Otv^ 2Si^-#P«it^Wi-^^fli^^tfcMO SFETCOKW 

o 

[0 2 10] 

@i2ii, *§kw<?>m3 <Dmmm<Duo s f e t<dy- h&mm<o&fr<?>mm 

[0211] 

- h*feli§!3 2 ^ihLtr- MI3 Si>WtfbtLX\<*2>o ?~ hffii»«lt±, S 
rOPfH«3 3, ST0#Pi3 4, S r 0 Itit/f 3 5 , STO#p/f3 6, S 

r on mm 3 7 ti^ncflii?^ 2 s»T#p«^^w-r^o 
[0212] 

« 

-fr^itifi^MoTm^Tr&o 21\ (0 0 d is«3 10 

liCSrO (001) 133 £:nfc?**->*;Wftft$*fco SrOl3 3 <7»?^ 
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<DfeJ±t)Z 1 0 ~ 3&|gjSj£ti6 0 OtCfc^S r 0^tV>77 

yni. 5xi0 12 ^/fcm 2 KTJ£ll£^ToTV>&o 
[0 2 13] 

-e<7)±H, SrTi03 (0 0 1) 134^3. 9*>yx h n- Afitfifc: 
^y + ^l^^o ^coB#, ff^jti 1 0 ~ 3fe#i&jgt± 6 0 0*C 

, tv'>77 7ni. 5 x 1 0 1 2 ft=t-/fp c m 2 ttzo 
[0 2 14] 

:^OSrOI3 5, SrTi03i36, SrOi3 7«(i, Ztih 
[0 2 15] 

SrTi0 3 i3 4 0±CS r 0 (0 0 1) 13 5 £ilJ¥i3 J: 5 
. 2 h n-A/flt^t? **y^H££$-t*\ S r T i O 3 (001)11 

3 6*7. 8 *>trx h n-AfittJ-tr^ + v^^K^Hi-^o s^k, ;<os 
rTi0 3 l36(0±CSrO (001) 137 £JHJ?& J; ^ 7 . 8*>?XY 

[0 2 16] 

-(7)J:-9izLr|#^ti7t:|felW3 2 (±, S i O 2 K/PKlft* LfcRJ* (EOT 
) ^8. 3 h n-A hSt)lt^o/: 0 5MV/c 

mtv^^:^^«#*^lt7tB#<7)';-^mvt*ilJ^i-^<!:s 1 0" 6 A/cm2 

[0 2 17] 

JtR0O£: L"C, S i O 2Wk^^m%.Wk^&^^XW\ZEOTK&\iZ>^ 5 M V 
/cm-C^'J-^tI^tti:J: 1 0 3 A/cra 2 ^^ 10^ 

k *> it l r & c: t h , #p |go jg ^ - oos^-#pfltit * tt&ltrt Kffc «) ^ 

[0 2 18] 
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&o ^llJfcfll'C^x.tf, 5. 7MV/c m^v^m^tia^^^T.t.M^'; - * 
[0 2 19] 

(m4(Dmmm) 

[0 2 2 0] 

■t&fc*>* IfelfiiOffg^jii: LT(i, S r 0/S rTi0 3 /Sr 0/S r 
T i O3/S r OT&IK £TOS r OSOllOTtiU 5. 2t>^fn-A, 
^T<7)S r T i OS<7)§»i3 . 9 *>yx hn-At:|E-LtML?to J£1R 
7?v£f±, & 3 *8fc0!O*£-£Hi; 
[0 2 2 1 ] 

#£/Ht£8#<7)<; -^m^m^.i-^ 1 0-5A/cm2^^#fDh$ 

i^vi t*q«K-e§feo *7t, s 1 o 2 mm^ntfzmm (eod t*, 6. 

[0 2 2 2] 

(m 5 <7)*»U) 

■&^> *%m<7)m5<7>mmMt LT, S r O/STO/S r O/STO/S r 
O/STO/SrOtv^ 3SST#P«^^W-r^«M^ISlt^MOSFE 

13 1 3 te, ^^O^5c0^WiJOM0S FET^r- h^liMO^OM 



tiifEiff 2 003-3062543 
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^-v: 56/ 



[0 2 2 3] 

SrO|5$M4 3, STO#pS4 4, SrOPfMl4 5, ST0#Pi4 6, 
SrO|Sfill4 7, STO#pf4 8, S r OiIf4 9 ^^^MUfl?^: 
3fi*T#Fflf££^-f &o 
[0 2 2 4 J 

-tL^MIgClMotP^t^o 21\ (0 0 1) (O S i**£3 lco 

±KS r 0 (001) 143 £ifcr**v-r;H£g$-£fc 0 S r OS 3 3 <7»?^ 

£LT% 10-7;U*iK Mfif Ii8 5 OtCt, 1 /4 MLJ&ft^iir, 
<7)&J±tlZ 1 0 -6/\°x#;^ ^£fiJt(±6 0 0 miS^TS r 0^tV>77 
5X10l2^/# C m2 tCTtfcM^To fc 0 
[0 2 2 5] 

^t:, f<7)±CS rT i O3 (00 1) 144^3. 9 * > ^7 h n - A fitt 
-x. \£*r * v -\- ;U^M^-^^o SISfiJtfi 6 0 0 °C, tv*>777ni. 5X1 
0 1 2^/# cm 2 t L fz 0 
[0 2 2 6] 

^OtOSrO, SrTi0 3 , SrO, SrTi0 3 , S r OOJ&flilti, - 
ti^^Sr^oT^To^o 1"^^-^, ICIOS rT i 0314 4co±US r 
O (001) 145 Zmmti X^rb. 2t>^XFn-A /tftt^ tf^yt ;i/J& 
S$^' SrTi03 (0 0 1) 146*7. 8 * > ^"X h n - A fittJ- \£ 9 * 
"y^^l&Wk^^iZo :(OSrTi03§46 W±|:S r O (001) If 

4 7 £ill¥£;J:^-5. 2 :* h n-A/itt-^? v ^;n£fi£-tt\ -?-<?> ± 
t:SrT i0 3 (0 0 1) 148*3. 9 * > h n - A /itt^ kf 9 * > v )V 
JSRS-frfco SfcK, :<7)SrTi03l4 8W±CS rO (001) 149* 
HI?* i -5- 5 . 2 * y?7s Y n-A/ilt^-tf^^v^^^S^^ fo±t:y- 
Ml4 10i LT, #*^#tcj: «iU: 0 



tBIE#2 003-3062543 
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^-v: 57/ 



[0 2 2 7] 

£*>J:-7i::LT&«bttfctt»lRti, S i O 2 LtzWM (EOT) (i 
, 8. 4 h n-A b'bZ^y- h*fcfcll"C£ofco tfc. 5MV/cm 

[0 2 2 8] 

Jt^UhLT, S i O 2 M^^^^^^^fSlOtf^c7)lB]i:EOTH^tt^, 
SMV/cmttO'J-^tt^^tlia <h 1 0 3 A/ c m 2 t?* 0 , 1 

[0 2 2 9] 

[0 2 3 0] 

($ 6 coHJfetfiJ) 

[0 2 3 1 ] 
[0 2 3 2 ] 

£1\ ±M f (0 0 1) OS r T i O3II5 1 l^t^y^^MBE^ffl^ 
Tfpj£-fa^\ £ h*feHHl5 2 Izm&Z&tttio IHtWUli, SrR 

u0 3 lS5 3 £S r T i O 3 5 lJ:i:xii^y^;HSH, %<0±.\,z 
S r 0 (0 0 1) ®5 4Sri^^*yt^*ft$*fco SrOl5 4cOJ?<^(i£ 
«£ 5 . 2t>^ho-AtL/: 0 
[0 2 3 3] 

^C, Wi:SrTi0 3 (0 0 1) 15 5*3. 9 * > h n- Afilt 

tbfHf 2003-3062543 



WM 2 0 0 3 - 1 9 7 8 0 8 ^- V : 58/ 

itf^ + v-V^jfclRS-frfco :^SrTi03l5 5<?)±(:SrO (0 

01) 15 6 fcftlif fcraURJ£*3J:-e-5. 2*>^X h n-A/ilt^-t: 
^JSJ&S^ ^0±tCS r R u 03tl5 7 ^ik^+->t)«ft$^: 0 
[0 2 3 4] 

Lt\ EE^J 1 0~6 /UA ;K S^iUSti 6 0 0 °C, * '/> 7 7 y ? 
XI. 5 X 1 0 1 2 ft^/ty c m 2 o fzo 
[0 2 3 5] 

COiKLTftfcfcfc + ^tvJMl, Si02K?^IL^H (EOT) 
It. 4. lt>^I>n-At/J^V^ir/<yi'-?*ofc, i^, 5MV/cm 
t^7±&%mWZfrlffcS$W -?WM.*Wl<m.-tZ> 2X1 0-2 A/ cm 

[0 2 3 6] 

, 5MV/cmT?0>'J-*«5fc£*Mf fci !9*#>&<h 1 0 6A/cm2t^^ 
5X10 7^:tILO»-5I fc^«b, *T#mfit*M I M^-V^°v^(7)^f 

[0 2 3 7] 

im 7 c/)^»j) 

*§&W<D£7<D^nfflkLX. Ce-v'jy-f (silicate) /CeO 
[0 2 3 8] 

01 5<±, *f 7 Wllf^MO S F E TO^ - )> illO^Oi® 

[0 2 3 9] 

$Iitai<OFETIi:, y'Jn>it6 lWilMC v-xfli$ 

- vmwme 2 zfrtxy- vmme 6^wbtirv^ 0 y-M6»n«\ c 

e-vV^-h (silicate) Pill® 6 3 , Ce02#Pl64, SrOII16 
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^-v: 59/ 



[0 2 4 0] 

-tL^^iiXfltc^oTf^-t^o i-f\ ±W (111) ?>S iSS6 1(7) 
±CC e 0 2 (1 11)164 £ jl tf ? * v * ;H£K$-£fc 0 C e 0 2 JfO!f <^ 
ii&J:>?-8. 2t>^hn-AiU, 
[0 2 4 1 ] 

^WKIi, £1\ S i Sti®^HFftIi:NH4 FCi U L 

i^^CC e 0 2 «1U: 0 JE^fil 0~6/^*^, 3&fcia£»±7 0 0*C, 
* V> 7 *7 v 9 X(i 8 . 8X1012 55-T-/# cm2f*o £:„ :<OCe, 
0 2lWJ:i:, SrO (111)165 £J£;fr(± 1 0 ~6y^x*;i/, MfiJtfi 
7 0 0°C, tV>77'^Xl. 2X1 0 12 ^/#cm2 7 . 
>nfo-A fitt-i- 1? * * y * ;P^tft $ fc 0 - O&P&TN 8 0 0 °C 3 0 
mr-— ;W£ffofco ^<7)B#, SitCe02t^ffl[:ii, Cey'J^-H 
116 3^3. 5 lr>7X h n - AfSj^coiy^j&ft U - *i£#Ffl*ig<7>lt H 
fc-T^^t^-C^/io filter- 1^16 6 <h It, ^«:3KiPUJ: "JJfcSSLfc 

o 

[0 2 4 2] 

COio^LTlf^T^tMii, S i 0 2 «!13K&itL*:B!J¥ (EOT) ri* 
3. 8^>^*X Yu-^t'\^^%mWkX~h^tZo tfz, 5MV/cm«^ 
^t7tNF^'J-^mat*«!l^i--6 3X1 0-2 A/ cm 2 fcv*-? /h$ $Hit 

[0 2 4 3] 

Jt»!l£LT, S i O 2Wk<O*frh%Z1&fcmK&^rmCE0Tlz&l1rZ, 
5MV/cmWJ-^tt^Jfi:J: 0;fc#>& 1 0 7 A / c m 2 -e& V) „ 3 
x l 0 S^tc^itLTv^^^^^, iT-#P"«ii£^Wrt^^^ 
§ v> c ^lifgT § fee 
[0 2 4 4] 

Ce02i^+vtiHMl5^:, La 2 0 3 , Y 2 0 3 . Gd 
2O3, SrTi03 5;^ili^yt;HSH/;#pi^^tU^ 



mtiE#2 003-3062543 



2003-197808 



^-v: 60/ 



- fb <vm&, -ttirin. mmwmmt lxl a ->n- k yy^-h, g 

dv'J^-K S i O 2 £T-— ;n:J;otf^li:«^^ 
^^ffM-C'§^o v>-fti<7)*#£-^ EOT^ 4 - 6 h n-Afijt^j& 

nT^T** *K 'J - ? m^i^ 10-2-10-4A/cm2 ff S^ftt^ tlX 
v^o IWIDEOTOS i 0 2 M^&^KJt^T, 1 0 8 i o 9 ^-y-oet# 

[0 2 4 5] 

friz. *%m<r>%8<nnnW£LX, Hf-v'jy-h (silicate) /HfO 
[0 2 4 6] 

111 1 6 (±, *%W<7>m 8 W»J(OMO S F E T<DY— b BB Wk^M^mM 
[0 2 4 7] 

f-v'J^-h (silicate) |5fHS7 3. Hf0 2 #Pf74, SrO»li7 

5 £ ^ (Dm izmm $ -£ ft £ w-t £ 0 

[0 2 4 8] 

Cin«r«jtxet^o-CS£Wr*o 2t\ (111) OS i*4£7 10 

±CH f 0 2 1 7 4 £jfcft$-£fco 
[0 2 4 9] 

D4>^t>%J&Wk^&t%:&o Hf 02lW(ii3J:f 8. 2t>^bn-A 
fcLfco £?\ S i 3MR7 1 OiI^HF^Ii:NH4 FCi «9 tK 

a$#S*U U^tt:Hf0 2 ^EElU:o E^lil Q-6;U*;k ££££ 
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(i 7 0 0 T\ f/>77';^li8. 8 X 1 0 1 2 fr^/ty cm 2 "Cab o fc c 
[0 2 5 0] 

•SMC, :<0H f 02i^-h^S rO (11 1) 175 ZMJ&Ltz 0 -col^l, 
J±7J(i 1 0 ~ 6 # ;K ag^?aS(i 7 0 0 °C, *7>75?ni. 2X10 
12^/#>cm2 t:t, 7. 5 h n-A£ltJ£g£fco CKOSFBf-e 

, 8 0 0°Ct'3 OW^f ^7--;^ffo/: 0 CW7^-^H iot, Si 
7 1 tHf 0 217 4 ^ (7)#Mtc liHf ->n-M7 3^3. 5 * > 

W±i:r- hmfe7 6 <h LT, <fe£&£Fi::J: ^IL/: D 
[0 2 5 1 ] 

Ccoi^HLTlfbti/j^flKi, S i0 2 flll|t:ML^Il| (EOT) Ji 
, 6. 8t>^f-D-Ai/h$v«It^o/:„ 5MV/cm« 
fc5Wtfcl$tf>';-*m«E£«95£i-&i:, 1 0-4A/cm 2 £: /h£ 

[0 2 5 2] 

smmtLx, s i o 2 M^^^^^^^fMo[wn:EOTici3it^> smv 

/c mWJ -*«8££*Mf K «£ ^*^>il 0 5 A/cm 2 ^^ 1 0 9f§ 
[0 2 5 3] 

Ztz y H f 0 2 T^^T^JjlOftfr*)^ Zr0 2 , Al 2 0 3 , Ta 2 
O3, T i O 2 *?t<vm.it%>m f ON, ZrON, A 1 ON, TaON, TiO 

XZ ry'il-K A 1 y'J^"- K Tav'JI-K Tiy'Jt-K H f v 
•J^-K Zrv'J^-K Al'/'J^-b, Tav'J^-K Tiv'J^r-h 

[0 2 5 4] 

H f 0 2 rXIfilOft^O US r T i O 3, SrZr03 

ttiffiRF 2003-3062543 
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^-v: 62/ 



, ^-^iBUS r (Ti, Zr) 0 3 , Sr 2 Nb 2 0 7 , Sr 2 V 2 0 7 
[0 2 5 5] 

^fiioi^t, E0T^5-9t>^ hn-Agj£Kffrjfciq"firc**K 
'J-**Sfo&* 1 0 - 2 - 1 0 - 6 a/c m2@Jt<7)Jjf1475 i 1#<bn-CV^ 0 |f| £ 
EOTOS i O 2 $!< 7 >*I^Jt^T, 1 0 8 - 1 0 9 ^ 

[0 2 5 6] 

(i9<o»i) 

'klZ^%rW<vm9<DmMWtLX, SrO/Ca (T i , Zr) 03 (J^T 

cTzotn&t^^a) /s r o^v^#-»T-#miii^^-r^^ffli^ 

[0 2 5 7] 

01 7 (i, *f^W|8(Diifj«MO S FEW- MfelW^^^M 

mxhz>o 

[0 2 5 8] 

i-^t)*>, ^M1?iJ<7)FET(i, TO->'J3>-S0 I (silicon 
on insulator) mfc8 l^M^i:, V-Xff*£S, >tI 

Sr^Lrr- h**8 6^lt^tirv^ 0 y- h^JUti, SrOPfMH8 3 
, CTZO#p|84, S r 0»S«8 5«rCOJKtCfltJS$*^— *^-#^fl| 

[0 2 5 9] 

if, V-ffrS i - S 0 I «^i:o^t < T^^> 

o 

[0 2 6 0] 

*jHJK, C V D K X 0 S i «±H SiGe^;7r-|t, S i G 

ei^ML^o S IMOX (separation by implanted oxygen) fel/Z 
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:m-2 t Ltzo 
1 S i G eitfi: 
1 3 5 oro&iS 
J: 19 S^jMfP^ 

z G e iftiSOftHi 
iSiftJSG e 

zoo £ n LT 



|S8 2 £MB E £ 
ifSrO (0 
p«t-e5. 2iry 
fS.ItNH4 FC 



SJ£fi2 0 0°C 

m 2 £ 3 0 # 
2 * h n 



3 4 £ 3. 9 
5 r 0 (001) 
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[0 2 6 4] 

Z<D£ n \ZLXfthtit:mm% 2 U\ S i 0 2 LfcKff (EOT 
) 3. 2t>^hn-AM^^-M6iIt*o/;, 5MV/ 
cmt\<*ojz&ttR*frtftzn<0*)-9Wfc*ffi&thb^ 5X1 0-2 A/ 
cm2 ^v^^#t;/h$4Mt^#^n^ 0 
[0 2 6 5] 

it^cMt L"C^ Si02i^?>i'5^i:^t, IbIDEOT tciott •?> 
, 5MV/cmWJ-^^ffi^j.}ft:J: l9**6&<h 1 0 U/cm 2 ^^ 
2X10 8ftKfc£L"0>£C:fcri»t,, *T#P«jt«:iie«WRrt^f^») ^£3fr 

[0 2 6 6] 

$WJi:J;oT, * : ?-#Fr»i&&<>ofcy- M^RIi, WS i— SO 
I »K£l£o fcMOSFETKHf> »(£nTfl6-e* h Z. t tffrfr-otzo 
[0 2 6 7] 

ttz, S r0IOft^l)i:, (Ba, Sr, Ca) 0 - t * nrSB"C*o 

&o ±&L7t£M**S i S1£±T\ (Bao. 85- Sr 0 . 15) 0£fflv>T 

m&mmmttx, ±utmz#pmr-vmwmzm$LLtztz7>, eoti± 

2. 8 ^>?*X h n-A fc&ofco 5MV/cmfcv^;k§^m^£7Ht£:l$0 
';-^mSE«r?B!5e-f*t, 6 X 1 0~ 2 A/cm 2 <h &{jt£t#-C 

[0 2 6 8] 

Jt»!)£LT, S i O 2HI<7)^£ffl^i#£-< 7 >|i ! ] £ E O THi3lt&, 5MV/ 
cm^'J-^tt^jf^i 2X10 7A/cm2tf*l), 3 X 1 

0 8ft;:tiuv»4ct^t,, tt#Rm&*mmmftKftt) zKtm*k*m 
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^-v! 65/ 



[0 2 6 9] 

(Ba, Sr) 0£ffiv*fc*£\ S r O KJt^TlMSorM***:: J: &#®i£lft 
mm* 1 0#O i J^Ki^t^H^^o *<A*S^ ^I$fiCJ:4 h 

[0 2 7 0] 

(£ i OO^i&W 

$fi<7)il0^H?lJtLt, SRO/BSO/BSTO/BSO/ 

o 

[0 2 7 1 ] 
[0 2 7 2] 
[0 2 7 3] 

it\ (001) COS i *1£9 1 KJtU, MB E £fflv>TS r T i O 3 

198 ixe^ + yt^fi?^, 
[0 2 7 4] 

^rtftLtli, £?\ S i SSII^HFftliNH4 FCJ: *9 7jtff 
U U«Sr0MU: o -O/tilii, S r <D&* * '/> & L"C\ J±^J 
10-7/U*;K I«fil|{i2 0 0t:i:v^fifit:t 4 1ML^I$^ *-<7> 
feJZtl 7 ? 1 O -6 '***^, it£S(i2 0 or^iJV^T^V^^^ ';ni. 
5X101 2^>cm2 £ 1 5#Wtl»o i*ii:iOSr OJgrtU* 

£ 2 OfPfflWMLtZo ZtUZ* *) T i O 2^1 MLSfiL^o 
it-e, S r T i O 3 Stilus i ±fcJclf***>*;HfcKLrt:o 
[0 2 7 5] 

mi:SrRu03li9 3^ik>^yt^ft^, %<r>±.\z ( 

tb8E#2 003-3062543 
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Ba 0 . 75, Sr 0 . 25) 0 (001))f94 *xlf^yir)HS6Hfc 
o (Ba, Sr) 0§Ol5^(±i3J:^-5. 4t^^fn-Ai:Lt, fO±i: 
(B a o. 2. Sr 0 . 8) Ti0 3 (0 0 1) 1951:3. 95t>^hn 
-A^tt^tf^^y^^JfiK^^o £<blCL<7) (Ba, Sr) TiOsHOJi 
|: (Ba 0 . 75, Sr 0 . 25) 0 (° 01 ' * 96 fcSfctif*: E tllff *3<fc 
^-5. 4 hn-A£lt^k?**v*MfcftS-*i\ f©±CSrRu03 

f 1 9 7 b° ^ + y ^ $ tf: 0 *^~> ^WfrOJfcBS&ttfc LTii, J± 
£ l 0 ~ 6 ii ^> *t£SJt(£ 6 0 0 °C, tv*>77 7ni. 5 X 1 0 1 2 

[0 2 7 6] 

COiTCUIIib^illt S i 02fll)?«@L/iBi)¥ (EOT) # 
2. 1 t > / X f n - A t^f t^'y ^ t^o /: 0 ^ 5MV/c 

m^^g&m^THt^B^'J -^mvrL^ilJ^i"^ 1 0-!A/cffi2 

[0 2 7 7] 

tmmtLX, S i O 2 M<7)^W^^|e]i:EOTC^tt^>, 5MV/cm-C 
<7)'J -*m»fL£*«K<fc 1 0 8A/cra2j^±-e$)»), lO^IC^ 

3iLTv^^h^, MT-#pfifii£M I M^r^y ? O^&if §ll*]g|Uil1^ ^ 

[0 2 7 8] 

ItHI (Ba 0 . 75- Sr 0 . 2 5 ) O £ , W^M^it £ ftfc#F* 
(Ba 0 . 2. Sr 0 . g) T i O 3 CD|§mW##^7v § < , ^ti^tL 2 0 

[0 2 7 9] 

Jt^O^LT, (Ba 0 . 2. Sr 0 . 8) T i O 3 Off** 3 2 * > 1> 
n-Afc Lfc**><v**ffrS;Lrt:o -OB#, S i O 2 RffCftg Lfcilff (E 
OT) t±, 2. 4t>7^ bn-At#f i:/J^v^t^°y^t-^o/: 0 
5MV/ / cmtv^^:§^m#*^tt^B#0';-y'«v)SL*?IJ^-t-^ by 
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ULi^fc. *)-?Wm$, 10 9A/cm2^±i:v^#t 

[0 2 8 0] 

[0 2 8 1 ] 

mT-itcoWOvmmk 0. 1 eVt-y-t*f), S£lU^figtli> 

^-flft^ U JII)¥£J¥ < £ «fc o T 'J - tnWiZikfr 

[0 2 8 2 ] 

(g 1 1 Of|»j) 

*^^^1 1 <7)^ife150 1 Lt, SRO/BSO/BSTO/BSO/ 
B S TO/B SO/SR0^^2 S*?-#F«itSr *T1" £*£«l£f£tt£M I 

[0 2 8 3] 

[0 2 8 4] 

[0 2 8 5] 

3£®7$ ? (0 0 1) OS i 0 1 t:±U^/^>*£MBE£ffi^Tft:$;L 

fc 0 mi ommmtmm^iimzx, s i±i:its r t i o 3 h 

0 1 0 ^rv^l&ftL^o -e<7)±^> S rRu0 3 tU 0 3^^ 

*v*;H£g£-tt\ (Ba 0 . 75'Sro. 25)0(001)^1 
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0 4^xk^^yt;^«$-t^ o (Ba, Sr) Om<^W-MH & * 5 . 4 * 
y V 7s h n — a <h L£ 0 

[0 2 8 6] 

-eo±lC (B a o. 2- Sr 0 . g) T i O3 (001)^105^3. 95 
*yf7s Y u-M l fzlf^}S j ?j i . i/ vfrJ&mZ-£?Zo Zhl<ZZ\<D (Ba, Sr) T 

1 0 3M^±.tC (B a 0. 75- Sr 0 . 25) 0 (0 0 1) 11 0 6 

tmcmm&£ j t5. 4*>r* Yu-^tz^^.\£9^^^)vm.^^tzo 

-e<7)±^ (Ba 0 . 2, Sr 0 . 8) Ti 0 3 (0 0 1) 1107^7. 9 
t>9'7 Y U-Atmz-\i 9*i/*)\s&CIBkZ*ttZo Zh\Z^ Z<D (Ba, Sr) 
T i O 3 §!<OJitC (B a 0 . 75- Sr 0 . 25) 0 (0 0 1) 11 0 8 

±tCS r R u 0 3tll 0 9 * *-\L 9 ttzo 
[0 2 8 7] 

**rtv9%ft<n&mU Ol 0-6;U*;K 2£$Kffij£l±6 0 0t\ tv' 
>777ni. 5X1012 $5^/fj> c m 2 t fc 0 
[0 2 8 8] 

z<D£7izLxnbntz&mmit. s io 2 mm^mmLtzmm (eot) # 

, 3. 3 t > / X F D - A #f C/Jn $ t / ^y o /: 0 5MV/ 

cmt\,*7±&%mW*frtftzft<Di)-?Wm*Mfc'1-2>£. 5 x 1 0 - 3 A/ 
c m 2 t /J> £ $rfita*f* <b tLTto 
[0 2 8 9] 

JtWO^LT, S i02l^< 7 )f^|5li:E0Tt:int^, 5MV/cmf 
0';-^*at*^#t3«t 1 0 7 A/ c m 2 J£*._t"C* 0 , 2X10^ 

\zi>MLX^hZ.bfrh. iT^PfSii^M I M+^^^v^Ojft^HrtSlBtc^*) 

[0 2 9 0] 

ifc, ^hiz^mmmom^mttr, *mi&M<D2mw:J L #pm&iz&^x 

, IIS r R u O 3 £j&J|-f (B a 0. 75- Sr 0 . 25) O (00 

1) 4-5. 4t>nfo-A, (Bao. 2. Sr 0 . 8) Ti03 (0 0 1 
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) £3. 9 5 h n-Afitfikf^v^l/J&KU -eo±cm®S r 

R u 0 3 *J&g$-£fc, Sif^pfjlO^il^ML^o 
[0 2 9 1 ] 

-co^fUti, Si0 2 lHi:ML/cI)| (EOT) tf*, 4. 3t>^F 
WZfrlffzm^i) -^mmi^m^i-^ t v 5X1 0- 4 A/cm 2 h>VJ^^ 
[0 2 9 2] 

ik^UtLT, S i O 2^^<^^if ^-^P] £E OT^£tt&, 5MV/cmt 
<7)<;-^m^£^#^ J: i9^^6^^ 1 0 6 a/c m 2 JJLfC*«K 2 X 1 0 9 ft 

[0 2 9 3] 

(& 1 2 <D$mm) 

#CK> *%W<r>% 1 2 (D&MWt Lt\ SRO/A 1 2 0 3 /Hf 0 2 /Al 
20 3 /SR0i: #-fiT-#PHIii£^1-^^MM£iSlt^M I Mtco^r 

[0 2 9 4] 

m 2 0 a, ^mk\n(DM i M*^v*<7>HiJrMis-c&&o 

[0 2 9 5] 

(0 0 1) <?)S i Ml 1 1 CiC^ft^y^MBE^fflv^MtSo f£ 1 
OIIJfc^fcl^O^&KJ: *K S i±CifSrTi03il 18^xk>^y 
*/HSK$-tffco -e-LT, -e<7)±K, S r R u 0 3 Mil 1 1 3 SrxfeT 
J&g£-g\ -?-<£>±&CA 1 2O3H 14 fcff*Kj£H£$-£rt:o -OB3\ A 1 2 0 3 
*±T-=e^7 r^3UHt 4oT*3»), A 1 2 0 3H <7>¥<^i5 fo-A^ 
L£o %<0±.\z^ Hf0 2 il 1 5* 5*>rxhu-J*tztfmWif&m2-£tZo 
SfcK, f O 2 MO±^A 1 203^1 1 6£, SfciafcffcRtllJ^fcJ:-*- 
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[0 2 9 6] 

**si*/9Mfr<D1&M&* 0 -6 '<X#>K gg^SSt±4 0 0°C, tv* 

>7r;n 1. 5X101 2^/#cm2t^o/; 0 ^HT^fiia 

[0 2 9 7] 

.loi^nLTtffbn^^fmji, s i o 2mm^nttzmm (eot) & 

4. 8 *>^"X h D-At^fi:/J>$i^f/<vn'Jbofco 5MV/c 
m4:v^^:#^«#*^ttmo , ;-^«a£«ra0^'t&fc, 1 0-3A/cm2 

[0 2 9 8] 

JrbfxFO <h LT, S i O 2lH^*^>*l^ra £EOTK£lt&, 5MV/cmt 
<0'J -^mzfcfcftjf KJ: t 5 x 1 0 5 A/cm2^it*i), 5X10 

[0 2 9 9] 

*iy&W:£i^T, H f 0 2 7^7 r^SffllOftfeOH, Zr02, 
Ta 2 03, T i O 2 ^^r^Mit^R f ON, ZrON, TaON, T i ONI: 
fflv^Tv^, It: S r T i O 3 , SrZr0 3 , -^>e<« H H H S r (T i , Z r) 
O3, Sr2Nb 207, S r 2 V 2 O 7^)7*^7 TXfU^ffl^ttiiBO 

[0 3 0 0] 

o/: c ^HiS&^O-eti, ^JgttOSSV/^Sft LT\ (Ba, Sr, Ca) O, Si 
ON, Hf-y'J^-b (silicate) , Zr -silicate, T i -silicateT^^ 

<k E0T^4-9t>^ hn-AgJStc^nri6-e*>), 'J-^fl^lO 
-2-10-6 A/cm2gjgOJRFtt**»^*L-CV>-5o 1*1 D E O T<7> S i0 2 l 
co^HJt^T, 1 0 8- 1 0 9*-^-03fc#a s JL«9ft4dfcrt»<b, 
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10 3 0 1 ] 

(m 1 3 <r>nmm) 

3«wjht, sro/a i 2O3/H f 02/A 1 

2O3 /Hf 0 2 /Al 2 0 3 /SRO^^ 2 Mw^PMikZ^-f Z>n&B 
H^I^t^M I MCov^t^t^o 
[0 3 0 2] 

[12 lti, ^:^»J<7)MIM^-v^°v^coi)f®[a-e*)^o J^T\ :w^tA'y 
[0 3 0 3] 

i-f\ ±®tJ> j (0 0 1) i *«1 2 1 lIlC^rt^'y^^MBE^fflv^ 
ftj£-fSo 1"£:b*>> f&l 0^»J<h[Wl#<7)^S^-C, S iJitCi-fS rTiO 
3 il 2 1 0 *xt' ^ Jrv^^)Sg$ii-^o ^OJiKS r R u O 3 mti 12 3?: 
xk" ?^>-Y;i/J«£-tf\ f<7)±CAl 2O3H 2 4^fMS$^/t:o 
St, A 1 2 O 3 li7^77^fI^^oti5 *) , A 1 2 0 3 /f <7)J¥<^fi 5 

[0 3 0 4] 

^co_L^H f02ll 2 5 £ 5 ^yfTs hu-I+fzHmWtf&WkZ^fZo 
££>C I^)Hf O 1 2O3H 26 <^h|B] <fc^5 

[0 3 0 5] 

£ <bH, ^-<7)JiiiH fO21127^10t>n h n-AfittHMH^-ti: 
, H f O 2l<^Ji^A 1 2 O3HI 2 8 4-Bf)¥^J:^5 h n-AfiltJi 

[0 3 0 6] 

Z<DX n tcLT, MIM^t^y^^l^l 2 2 K 2 £ 
fEJ&L^o <tl£K> S r R u0 3 lil 2 9^5 0t>^ Fn-A|IL/: 0 
*^v^5^JMJ^ E^JI 0-6/^x^;l/, «SJtfi4 0 0 o C, 
777^1. 5xiol2 /fj? c m 2 <£>^H; J: 13 ^Ji LTtio 
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[0 3 0 71 

Z<DSL7KLX&btit2&»mii. S i 0 2 KWt-*lt:L^lRW (EOT) ri* 
8. 1 *y?K h n-A h##H/h$v^^/N°v^T'*>ofco 1 fc, 5MV/c 

[0 3 0 8] 

JfctfcfllfcLT, S i 02^^^^ra^EOTlCfctt*, 5MV/cmt? 
O'J -**8E£*t#KJ: «*6£<h 1 0 3 A/ c m 2 J^LfCab >) , 1 0 9fgK*> 

[0 3 0 91 

H f O 2 T*fr7T xmmmXfr*) Zr0 2 , Ta 2 0 3 , TiO 
2^^-OMjb^H f ON, Z r ON, T a ON, Ti ONirfflW^, MKS 
r T i O 3 , S r Z r O 3 , -^?)?J| H B H Sr (Ti, Zr) O3, Sr 2 Nb 2 
O7, Sr2V2 0 7W7 ; E^77Xl)|^fflv^U!S<7)^D-b^(:j;() > £ 

ttOJftv^Kfc LT, (Ba, Sr, Ca) O, Si ON, Hf -silicate, 
Z r -silicate, T i -silicateT*^ V r^»l|0^-n^*tL*±|B^RH 

-AjgJSU^PT^-C*)*), ^-tmtltfl 0~3~1 0-8A/cm2fIg(7) 
tWbntv^o [bJDEOTOS i O 2flg<W£-KJt^T, 10 9 t-/- 

[0 3 101 

(m 1 4 onjfe^) 

*%w<nmi 4<ommt lt, sro/a i 2 o 3 /Hfo 2 /Ai 

203/Hf 0 2 /Al 2O3/ Hf0 2 /Al 2 03/ SROtl ^ 3fi * 
[03111 
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EI2 2i±, $»J<7)MiM^A'A , y^oiffii^i.o WT, :o*t^> 

[0 3 12] 

(001) (OS i 3 1 t:±C^r ^r^°y ^ IrMB E 

^ D $i ommmtmm^mzx, s iictts rTio 3 ii3i2^x 

t:?*-> o -£<£>-LlC, S r R u O3II 133^t'^yt^ 

j£Jt£-t>\ %<D±.\ZA 1 2 0 3 ® 1 3 4 Zmtkf&^mttzo -OEK A 1 2 0 3 
{±r^e^-7 rx?iiii:^oTi3 19, A 1 2 0 3 Ji<7)J?^(i 5 h o-At 

[0 3 13] 

$^i;-e<7)±H, Hf02il 3 5£4*>^x h n-AZ-itt/SMil^-ti:^: 
o I(7)H f 0 21^1^ 1 2 0 3S 1 3 6 ZJtlit'tm cmm^^^r 

3. 7 h n-Afittil^K^-^^o 

[0 3 14] 

-g-^JiKH f0 2 H37^8t>^ h n-Afitt/f Mfll£-ti\ H f 0 2 
l^iCA 1 2O3SI 3 8^MJ¥i3j:^3. 7*>^* hn-A/iltH^I«ft 
£-tb£ 0 -eO-tH, Hf O2H 3 9*4t>n h n-A/ilt/f 
H f 0 2^^-t^A 1 2 0 3! 1 3 1 0 $5X^3. 7-*>7X h n-A/i 

[0 3 15] 

:«J;^:U, M I r^'v * 1 3 2 K 3 mMT-#p1*it * 

f^LTto S r R u 03lfel 3 1 1^5 0t^^ h n-Aj&MLfc 

o 

[0 3 16] 

*^v^5^j£Jjt^ OlO"6/U*;K *«Jt«±4 0 0°C, *V* 
>777^1. 5X1012 cm2t^o fc 0 ^ft:fi?ST^^It 

[0 3 1 7] 

;oiTi:LT||f>^#6illll±, Si0 2 )ilf^ML7 l :I)| (EOT) # 
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9. 7t>^hn-At^Hfi:/h$v^tAv^T*ofc, Jfc, 5MV/c 
mfcv>d*#fcmii^;^t^oy-*m^*ffl£-t*fc> 5X 1 O^A/c 

[0 3 18] 

Jt$e1?!l<h LT, S i 0 2l©*^|il DEOTK&tt*, 5MV/cmWJ 
-*SSf££*Mf K«fc 1 0 2 A/ c m 2 J^±T** 0 , 2X10 9 f*f JUl_b 

[0 3 19] 

H f 0 2 T^;U7TXJfIl<7)ft^f)t;, Zr0 2 ^ Ta 2 0 3 , TiO 
2WMtHf ON, ZrON, TaON, T i ONlrfflf MKS 
r T i O 3 , S r Z r O 3 , ^-£<£>&ll Sr (T i , Zr) O 3 , Sr 2 Nb 2 
O7, S r 2 V 2 O 7 <7)7^-7 r X^)H£ffl^T&±|S<0 7 o n-fc;u: J: l) , £ 

[0 3 2 0] 

of: 0 *H*0|1?li, £5e1£Offiv>!toKfc LT, (Ba, Sr, Ca) O, Si 
ON, Hf -silicate, Zr -silicate, T i -silicateT^e ^7 r Xll^f 
ft^ft£±fe^KK*tU&£H*\ K^*ffo/c^ v»rtLOJ»^<>, EOT £8 
- 1 0*>^ hn-AgjKicf^ritpr^Tabi), 'J-^m^^l 0-6-1 0- 
8A/cm2TOWI#f>ntt^o IWJCEOTOS i0 2 M^lt^ 

[0 3 2 1 ] 
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[0 3 2 2] 
[0 3 2 3] 

(mi 5<Dmmin) 

^&m<nm 1 5<D^mmt it, @23, m2 4izmtfzmMB^m 

-f&yonzmmt LXWftzMO SFETi:o^tPK^o HF^OMO S F 
ETm&^ftmmt LX S Ca (Ti 0 . 4Zr 0 . 6) 0 3 OJf^CO^TfE 

«i(7)iWBi*iT^tL(i\ ifmw±^< • >; - ^ m^/h £ < 

m tf± £ v > £ v > -9 # 14 £ Wi" & M 0 S F E T £ fp £ -I <b # Pit & 0 
[0 3 2 4] 

EI 2 5 ii. MiOli^lOMO S FET<7)^'- h *feli!il^OirB[I]^&& 

o 

[0 3 2 5] 

-f $»J<7)FET(i, (0 0 1) WTOy'j3>Stl 5 

1 (vmmuft iz, v - * mm s , k v 4 y mm d mm z n , z ti h <d mz%m 

ZtitzT-v^^WMntlzr- Mfeili 5 2^^rLty-Mtl 5 3^tt 
btix^&o y-vmmn. C a Ol^y 'J 3 >i«Cit-5i«§at 
Ca (Ti 0. 4Zro. 6) 0 3^§*i4^nr^*>f Mtji<7>ilUlfl 

^^fflLTv^o ^LT, ^<7)^<7)£>-f<^*ti + 1 %Xh^>fZo Xm^lkmz 

j^t, ffi^zf&my'u'txKmLxMm-f&o 

[0 3 2 6] 

£1% (001) (DVffrS i 3I«±H, MBE^TC a 0/f£^ 

*i/^)imm£ittzo t-f\ S i SIII^HFftltNH 4 FICJ: ^) yfcif 
»»L, L^^tt:C a O^^MLTtio S i XlSO^fflftii^ < <7>M£^-A,-e 

v^^\ zzxm^tzs imm^mn.ity- hmm^mm.xm^^^yy° 
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[0 3 2 7] 

Z\<DC a O^H^J&fliKi, Ca^^t-/>4'U\ EE;frl 0 _ 7 >K 
36«iajt(i2 0 0ttv>9lifit:t, 1 MLJ»£-£, ^<D^f±tl £ 1 0 ~ 6 

*n)v^ mwu.m±2 o oti:^tt i /^777n 1. 5 x 1 0 1 2 5HV 

#cm2 & 1 5#iTOJt-f&o dfiKJ: I] C a01^1ft§±^ o ^-<^± 
t:Ti : Zr = 0. 4 : 0. 6i:4^j;^ \Z&W, (T i , Z r ) £ lML^S 
±8EfcH Ct7>77 y 2 O^BJJBHItLTto dtL^i J? (T i 

0. 4Zr 0 . 6) 0 2 ^ s lML^SL^o - *i*m V MirZ t X\ C a (T 
i 0. 4Zr 0 . 6) 0 3 Iil^[>f ^ S i S«±i:x h° ^ ^ y t ^SS L/: D 
[0 3 2 8] 

Z<DX 7 ULT, fc&MKJiC a (TiO. 4Zr0. 6) 0 3II^IIf 
t5 1 * h n-A^Jt^tf^^v^^JsRIR^-fr^o If m^fiis X % 4 Of 

S i 0 2mm^WLtzmm (EOT) t> ? 5. 0t>nfn-At 

(DV-tWfiiZmfctht, 8X1 0~2A/cm2 1 ^-9 ^HTK/h $ 
£>ft£ 0 iftii, 5 1 t > ^"x b n - a tuv^ t ?i)^Ti^ 

o 

[0 3 2 9] 

Jtlfcffli: LT, S i 02RO*Oj|fii|ii|Ui5V>rili:EOTtc*ttS, 5 M V 
/cm-CO'j-^gfL&^MftCj: <9 5 X 1 0 5 A/ c m 2 0 , 6X 

1 0 6ftHtj*LTV^Cl fc*»t>, Ca (Ti 0 . 4Zr 0 . 6) O 3 Sfl&f&if 
d t ri s lE9i $ *ifc 0 itz, (Sr 0 . 5, Ca 0 . 5) Ti0 3 

mmcom^. s r t i o 3 <?>m& tmct-y-w-? mm^mnx Lto 0 

o£*k (Sr 0 . 5- Ca 0 . 5 ) T i O 3 MBit. te : f-£&l± + 1 %OtH* 
[0 3 3 0] 
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i^: 0 f^Ilf h7'7«Di t (cm-2/eV) £k£a6&<h, 4x 
1 0 1 1 cm" 2// e V fc^* 0 @;Wjt-C&o£: 0 ftifi<7) S 1O2/S i WMco 

ffl^ti^if tffilot, ^i*JS(ift^:T7 5 0 (cmVVsec) t^JJ. 
[0 3 3 1 ] 

o h^«oi»^m^*^T-7Emo-7'7x 1 . 5 muz 

WMMffi bv-y -ftm*., fel-fcWLtfy'^ X 2 1 0 1 4 c m - 2 / e v 

[0 3 3 2] 

(# 1 6 <7>fl*feffl) 

friz, *5£m<0&l GomMWtLX. EI 2 6 izm Lfz$MMA^^tmmB iz 

tm-t s:* mmm t txmffzMo sfet ^^xmn-r^o 

[0 3 3 3] 

1H2 7(±, H f iiALfcfe**^, J^T<7)^»lJ-e{i^TLTM0SF 
[0 3 3 4] 

^« A l± y 'J n >S^±^Ox t? ^ ^ y t * , i«B(i7* 

1 %o-f*->i; n >St±^Oi e ^ y t i tif^f jits 

mmtt^-to *nmmi exit, ii^wmo s f e tm^ u c 
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a 2 (Ti o. 5Zr 0 . 5) 0 4 (Dm&^^Xt&mir 2> 0 v 'J n >3M£±-C 

mm-f & o if # < , - * miW/h $ < , &mjgtf± § v >t v ^ # i*t * 

[0 3 3 5] 
[0 3 3 6] 

1-&fr*>, ^^»JOFET(i, ±®7$* (0 0 1) <7)v 1; 3 >S«£&v>(i£>-f 
^y'jnvif l 6 lOiB^t:, v-^mMS, ym&DtffZmzti 

MI1 6 3^tt^tLTv^ Q h*6fiJgU±, CaOI#y'j3>i«i:| 
i-2>M-CM]&.ZtlT&>0 , Ca 2 (Ti q. 5Zr 0 . 5) 0 4 T'i$ti^RP 

[0 3 3 7] 

ffiiji K«|-7 0 n -b x n M L Tl^-f & o 
[0 3 3 8] 

tr, ±b# ? (001) oy'j3>iM^ ^-r^v'; ^>mwi±\,z^ m 
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[0 3 3 9] 

a 0»ROlS)Rl±, Ca^^tv'^^Lt, ffi^J 1 0 ~ 7 ij ;K 
mWu&mi*2 0 O'Cfcv^&fiK'r, 2ML)£:K$-tt, -e^EE^ 1 0-6/n° 
x # ;K SfS^Jt « 2 0 0t:i:^v^t-/>77 7^^1. 5 x l 0 1 2 
#cm2 £ 3 0 WlHStt-r&o CLftHJ: I) C a OUt^ 2 Jf"? £ ±;6 ? .2>o f«± 
tCTi:Zr = 0. 5 10. 5 & «fc d (Ti, Z r ) £r 1 M L j£S $ 

±fS£|W|i;*V*> > 7 7;>?X£2 OfJMWlfcltLfco -tU;=fc •) (T i 0 
5 Zr 0 . 5) 0 2 I^lMLKU:c ClftSriii •) i&irZ t X\ C a 2 (T 

i 0. 5Zr 0 . 5) o 4 auR** v 3 >s*e±. &t>\ t>i** v v ^ >«± 

U x fcf ? * v -V L ^0 

[0 3 4 0] 

:<7)i^at, f ^CliC a 2 (Tio. 5Zr 0 . 5) O 4 &Jjg£H!ISI 

ff-es 1 h u - &tzifj^\z ? * 1/ * frj&mz-ttzo mnm^m^^3 1 

"C*S<0-C, S i O 2KI?U|feJ(LL^:MI9 (EOT) 7^6. 6t>^hn-A 
B#<7)'j -*«sE&i)!l5&?"& O-r^v'J 3>it±"eii4 X l 0 -2 A/ cm 

-^ifflPLT L£v\ 2i£<7)8 x 1 0~ 2 A/cm 2 hv^fgH&ofco -ti 
[0 3 4 1 ] 

JttfcfllfcLT, S i O 2 MO^O^MC^V^T[^i:EOTtCi3tt^, 5 M V 
/c m-rco 1 ; -^atfcfl^tC J: *)ifctbZ>t 1 0 5A/cm2^^ tM**v 
»j3>2fe«±-C2. 5 X 1 0 6flfU<>3iL-CV»-6fc^<b, C a 2 (Tio. 5^ 
r 0 . 5) 0 4*B|j|fti»lll* , ^a-C**it*«8E^$n^:o 
[0 3 4 2] 

S r 2 T i O 4 If Jg<OJt£\ ISICEOTtCjoV^TS i ONO^^IC< £> 
^-CUfrSSO^tCt^f 4 0 oiO, S r 2 T i 0 4»im ^^(i 
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[0 3 4 3] 

H^/Co TOv'i ^ >If ±CM Lf:M0 S F E T i:i L h v 
•y^JtD it (cm- 2 /eV) £**6&<h, 1 0 1 1 c m~ 2 / e V t 
OlSv^-e^o^o ftifi^S i02/S i #M<7)ft^O^<7)TiiCc7)ftii 1 0 1 
0 c m~ 2 / eV£T$t>& tz\htX%X& 0 , -etUCti&tffcv^OO^fc 

Jtfift^-C8 50 (cm 2 / / Vsec) 75 s HS$tL7t 0 t&T-^lbTO 
-f* y i J n > ^Ot^T-^m K — §C L X v > & to \z % h ti tz \Z X v >fit W x. 
£ Q Ctiiw^L, W^Ati^^y 'J n >lI±t<7)M0 S F E TCfl It, 
fffllf h77^fDi t (cm-2/eV) ^U*^^ 4X10^ 
cm-2/eVb^ & <£>T& of:„ I Ojfi(i1&^l$:<7)-f 1 
toi:ijg;:o£flrc£&^ fti-ey^i:^! ifi^o ifiW 

435 (cm2/Vsec) j&^£B$*ifc 0 i^ili, f&i^tfc^v U n 

[0 3 4 4] 

v»i«ti4 0 RP lMflEi-eil, 024 (a) , 024 (b) iz$>Z>£o 

ni-wmmmx^&m^m tz-t\z\t, tzt^itc a 2 (t i 0 . 2 5 z 

r 0i 75) 0 4*H ! &^i-tL(f J:v»dfc^4«S 0 £0*^16*£ill5e"t& 
ti*i:f^T-5 0 5 (cm2/Vsec) **Ha$*tTV^ 0 
[0 3 4 5] 

y- h ffiiio^^Si^tw^? ^ 1 . 5 %£®x& 

h^y -ftm*-, t&^5gSc* r + 2 %"Ct±, 1 0 1 5 cm -2/ e Vi:I 
[0 3 4 6] 
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HI2 8, H2 9 IzmtfzX n RPn (n = 2, 3, 4, • • •) M<DY- 
«±"Cti 850-700 cm2/Vsec, iTOv 'J 3 >S^±T(i 5 0 

5-40 omma>mbti&o y- hmm^^mtmu^^^m^i 

. 5 % ££g;t & t , MM^WMMffi 1^7 7 tWUx., 7°^ x 2 %r*{±, l 0 1 

4 cm-2/eVCiLtLiv\ t>-f*v 'J n >*«±-Cl-<b, 2 2 

5 cm2/VsecWTCt«ULI% 

[0 3 4 7] 
(ft i 7 o*8&W 

tm-r&mnz&mmt Lx&ntzuos FETt:ov^pjt-s 0 0331^ 

H f S:iXL3t*^*W, WT(Oll^t(iIff LTMO S F E T L 
[0 3 4 8] 

[0 3 4 9] 

#H»0 1 7 T(±, »MO S F E Tf#ii<7)ft)£1?!j t Lt, C a 5 (T i 0 
. 5. ZrO. 5) 3O 1 1, of 0, C a 2 (Ti 0 . 5> Zr 0 . 5)0 4 
tCa 3 (Ti 0. 5^ Zr 0 . 5) 2 O 7 *^cSi:»i L fc*£-fcov*TItt 

w-f% o v 3 >s&±-coj»£- £ > 7*7x1 % n-ffr v »; n >mfc<D±x<Dm 
&z*nmmt lx&tizuw-t&o < , < , & 

» ft a** § ^ £ v ^ #1± * W -T & M 0 S F E T & ft & d £ t5 ? pT |g & o 0 
[0 3 5 0] 

o *«coo-r**^kLT<>, #3tt±Rii:"e**oT, y'j3>ss*sv»ii, 
7°7^ 1 %vrfrz/>)?>mfo<D®&ztfr*txmLtzo 
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[0 3 5 1 ] 

1-%t>-h, ^mmtfWFETtt, (0 0 1) ^y>)3>iMv^lir>f 

rr>^1Sl 7 1 O^MSP^U, V-Xfci*S, FW >^i£D«*J&£ft 
, inp>oWH^$fL7t-f--v^;w«*S<o±tcy- FWi 7 2 HLty- 
Mtl 7 3 7& s &lt»b*i , 0>& e y- M£lf81t±, Ca0i^y'j3>I«Ci 
■t&ftZTMf&ZnX&t) , C a 2 (Ti o. 5, Zr 0 . 5)04 a 3 

(Ti 0. 5> Zr 0 . 5) 2O7 "C&ZtlZ>)l< Y^)V7.Ty • (R 

p) mm&*&.KizmmLfznm?*>Zo 

[0 3 5 2] 

(il*4^li2t*5o 19RP 1 M-h R P 2M^Sff/i3ri|-c&£o £>-f 
& v 1; 3 > S«<7)^^^ri t Ltii, fgWJ 9 K M L T fltf^ L fzlj^Um L £ 
o fit, ^OBfcDlh-f 1 %-C*ofc 0 J»0^lM#|K;fei/>T&, 

[0 3 5 3] 

£T> (0 0 1) ^y'JnvSSlJc;, Wy'Jnv^ii;, m 

BE^ffl^tCaOi^xt^dfy t ^I$t/:o S i IIII, fcitTO-f 
i Mffi^HFMi:NH4 F\Z£ •) jfcSM&jg U L^^tCC aO^S 

[0 3 5 4] 

COCaOIMKt Ca^*tV>^U\ J±# 1 0 ~ 7 fj ;^ 
2 0 Or^v^igfitcr, 2ML)tfi$t, t<7)&1±l)Z 1 

*«Sfi2 0 o°c^4ov^T^y>-7 7 7 1 . 5x101 

#cm2 Sr 3 0#R^lft^o -*UI «t I) C a 0JBri*2 «T?#±^ e -e<0± 
HTi:Zr = 0. 5:0. 5t%2>£n K±m (Ti, Z r) lMLif? 
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-frfcffe, IMtm^irVyyy y 2 0 #^1^.1+ L^o CtUlJ: (T i 0 

5 Zr 0 . 5> 0 2 l^lML^L/: o 
[0 3 5 5] 

•&C> ±f£(7)ii0, C a 0J1£ 2MLMlf:f, Ti:Zr = 0. 5:0. 
5t4^J:Ti:iI (Ti, Zr) £ 2 ML ±l£<h |Wj V> 7 
7 7^7^4 0#fWL^o CtUCJ:*) (Tio. 5Zr 0 . 5) 0 2 flt^2 
MD£SL/: 0 CinS:j*»)jgi-C:i:-e, R P 1 M fc R P 2 lO^Stl 

o 

[0 3 5 6] 

:«J;9i:U, f^C(iCa 2 (Tio. 5Zr 0 . 5 ) O 4 
rab^O-C% S i02lfl^Il/:)ill (EOT) ri*4. 5t>^fn-A 

^'j-^maE^aii^i - * wy'j3>st±f{ii. 2x1 0-3 a/ 

[0 3 5 7] 

L^L, -etLH^^LT, R P 1 +R P 2 t^cHHflfS LtzZ t K £ X #F 

-^^JitnLT L£ v\ 2fe(D2. 5X1 0~3A/cm2 tv^fU^ofco 
[0 3 5 8] 

KMmtLX, S i 02K<0*Ojft«iiHi3V»-crai:EOTHi3tt*, 5 M V 
/c mt'W'J -^mit&#tt$m: 8X10 5A/cm 2 t^i), £>T 

*y'j3>ii±T6. 7 X 1 0 Sfgtct^LTV^i bfrb. RP1+RP2 
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[0 3 5 9] 

m^tzo TOv ') 3 >I«±CM L/:MO S F E T Ci Lt , f7 
•;7MD it (cm-2/eV) 2 x 1 0 1 1 cra-2/e Vi: 

^4* 01&v Hit-Cab o£ 0 fli^S i02/S i #iwf^<7) *> £>-CI±.I£Hfili 1 

#ift*(i*7x-C8 0 0 (cmS/Vsec) ^fUl$nT^£ 0 ClOilli, f&T- 

[0 3 6 0] 

C frU^t L, (>f * ^ An i ^ y 'J 3 > <7)M 0 S F E T i:fl L t , # 
®lf h 9 y 7°^JtD it (cm- 2 /eV) ^ ^> ^ i6 ^> ^ . 8X 1 0 1 1 c 
m-2/eVkHdOtio^ d 0>fii(±1& : f'5E&£>i**l7& s i . 5%fiJt£>& 

-C4 0 0 (cm2/Vsec) 7^JjL£ ftT^;|> 0 Z<Dfclt, fel-fcWs ] ) n 
>*4£?>f&i^ib^ 1 . 5%gJ£-f*iTv>*C fc&vHilfc^x. 

o 

[0 3 6 1] 

v»tt^-Ci-5o R P 1 + R P 2 SHfc&"?(±» (ttfc&fc J-*^- P^^t5^ 

oT, te^5£&/i»t£#x.*Ltf J: < , tz£z.l£ C a 2 (Tio. 5. Zr 0 . 5 
) 0 4 RCFC a 3 (Tio. 5' Zr 0. 5) 2 0 7 "C^Sti* R PMfllii 
ZlcmzmmLtzmm. (Ca 0 . 4. Sr 0 . 6> 2T10 4 £ 

tMCao. 4, Sr 0 . 6) 3Ti 2 0 7 t?^S R PStfUiiSr^SK 

^tMOSFET 05cm 2 /Vsec, ^7^4 5 5 cm 2 /Vs 



WtE# 2003-3062543 



#SI 2003-197808 



^-v: 85/ 



^\ CM, #ffi^lMt^>llf^ (Ca 0 . 4. Sr 0 . 6> OV&Ztzib, 
C a OOBt^Jt^T, ^MtC^ti^-e^Tv^7t:^-e^)^o L^U f&T-5Eik<7> 
^(D%^-)iii t lth^\zmM:'^h *) s (Cao. 4, Stq, 6) 0^ B B H "e 
WC^f^'J^lt C a OI«7'n-t^i:^< |l| i; J: Kfleftlf, % 

[0 3 6 2] 

#mmin ^7 ^li, t&T-^m^-/^ x2%m 1 o 1 4 c m - 2 / e v 

<j£^&& 0 -<7)*(i> y'l^Ili, ^v^iO-f^v'Jn >«UiKgjfif|f 
5t<7)?iM^fMi-^^<7)SWe^^^#x.-C«J:^ 0 Sffl«jSt?*n(dT, (Ca 

o. 4, Sr o. 6) o^t(Di^mxi,m\:x\ &s^#ffi&ftj£i-&£#> 

[0 3 6 3] 

:im ^-f^v'J ^ >mU±XitC a 2 (Ti o. 5, Zro. 5) O4 
WC a 3 (Ti 0. 5, Zr 0 . 5) 2O7 #ji7^||-C&.?> d t * 

m^mttzfiK ^<^m, s r 2 t i o 4 rz/s r 3 t i 2 0 7 mmm^ 

^-cOl:P*-e(±S r 2 T i O 4 StfS r 3 T i 2 O 7 <7)f»)l1»iiii «£ 

[0 3 6 4] 

(& 1 8 O^J&fll) 
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fMAUv^^\ ^T^lPJtiitff UMOSFET^iU it^L 
^IS*, Z r <^ii^<h(l<t^M(i&^o£o 
[0 3 6 5] 

OiEH^^trv^o 8-C(i> flllfOMOS FETf#igOffJ&M<b L 

t, Sr3Ti05^(:ov>tpflt^o v U 3 >S^±-C<0*|^t , 7°y 

. u-^«SE^/h$< • SifrJt^*£^,hv^#14£#1-&MOS FET 
[0 3 6 6] 

HI 3 7li> ^O^i^OMOSFETwy- h#6»SiaJ^BfMBI"e** 
[0 3 6 7] 

^IWFETIi, ±W (0 0 1) n>i^lit>f 

Vmmi 8 3*Wtt>tLTV>-6 0 ^-h^liM(±> SrOI^/'J3>»g 
i-^^-effM^nrjsO, S r 3 T i 0 5^§ii5 l~ I' > 7 x - J cD|f 

$*iTV> AB0 3<ORJ9^|pIOB— 0«|76 s — Sfc-r&ClttC^&o o 

03 ^S&nUiDt-c I P noi^ K^-to-c, I P lfllaifcv*-? 

tc££ 0 TOv'i ^yit^MMt Ltli, 11*600 9 KiE£ftTv>&:fr 
SOTLtv^o fit, ccoB#cot>-f^M(±+ l tzo W&<r>$mm 

izis^xi>. -<7)+ 1 % 60 £>-f £ ^1" & CM*<k V 'J ttc 

[0 3 6 8] 

UitE#2 003-3062543 



#02003-197808 



^-v: 87/ 



t-T\ iMtf (0 0 1) <Dis') 3>3M±.RZ>\ tM**v'J 3>*«±U, M 
BE^fflv^SrOl^xtf^+vtiUft^^o S i i3 «fc 

<^S i S^i^HFMtNH4Fi:J: *)tMSN«U Lj&^&KC aO$:)t 

[0 3 6 9] 

3fe3Kiajst±2 o ortv^iaatc-r, 3ml^i$^ ^^^10-6/^ 

x#;K StiaSli 2 0 0 1 f:^v^ t v* > 7 7 7 ^ x 1 . 5xio 12 ^/ 
# c m 2 £45 50?ffl]&#H-&o ItH:i*)Sr0i^3itl ±&2> 0 %<D±. 
i:T i^I^lMLM £-££IJL -LIE t m £ * Vy 7 9 y * A £ 2 0 
Lfco I^ai]Ti02i^lMLtSL/:o - ig1"- T\ Sr 3 

[0 3 7 0] 

iOi^CLT, fci&WKtiS r 3 T i 0 5 II^II)|t6 0 * hn 
-A/ilt^^^v^J&flg gtm^*i*5«t-€" 3 4-e^^<7)T% S i 0 2 

mm^&WLfzmW- (EOT) # ? 6. 9t>nbn-A^h$v^-M6Ii 
X-h^tZo ttz, 5MV/ cmt\t*7±&ttR%frtffzft<D') - ? WMZmfc 
-r&t, -> >; 3 >3&K±-eti 5X10- 6 A/cm 2 ^^ 

0 L*U ^tUC^fC, RP l«itfli-e{±#p«ii^-e§^ 

tf^t^zmmtLtztztb^ ttwrnw-k* <±^ttzz\t^-mmt lx-k 

1 0~ 5 A/c m2 fcv^igUfcofco -^(i^ffllf h 7 * T^JiflM^H 

[0 3 7 1 ] 

ffifiE#2 003-3062543 
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Jt»0tLT, S i 02il^^*»^&v>T|^i:EOT^£tt&, 5 M V 
/cmtO'J-^lil^^CJ: 1 0 5 A/c m 2 x*$> 0 , 

IS±t2X 1 0 1 0f5{-^iiL-cv^t^«b, S r 3 T i 0 5 JUItW 

aire* h - 1 ^ra $ ti/zo 

[0 3 7 2] 

m^tzo •> 'J 3 >StJ:(:ML/:MO S F E TCfl Lt, fffitf h y v 7* 
iDi t (cm- 2 /eV) ^tti6^t, 1 0 1 1 c m~ 2 / e V <h 0 j£ 
v»ffi-C*o7t 0 ftifi^S i 0 2/S i 5^ffitf>*&Ofctf>-Ct±Ctf)ft(i 1 0 1 0 c 
m-2/e V^Ti^l>t-6iT^t^^ -etUCJi&tffc ^ & <D<Dfr% O & 

[0 3 7 31 

^IftJKiift^T* 5 0 0 (cm 2 /Vsec) 7^11$ ft£ 0 CLtfHjt 
MSf b 7 y-frnW-X) it (cm-2/eV) 4Xl0 11 c 

0 (cm2/Vsec) 7&*H^$*LTV^ 0 Z.<F>m*. f&^Wf^v'in 
[0 3 7 4] 

MCJ:v^«t^o IPlMfiiiTii, BI26 (a) , EI 2 6 (b) tcab 

W^Re^ft-e^S^SrSH^i-lCti, /:hilfCa 3 (Ti 0 . 
7Zro. 3) OsSlgl* Sr3 (Ti 0. 2 Zr 0. 8) 0 5 (B a 0 

6 , Sr 0 . 4) 3 T i O 5 f t'^f tttllf i V^C i C^^, 0 
£»J£ * fctejHC, fn-f*Lf^-e8 5 0, 8 5 0, 840 (cm 2 / 

V s e c ) ^a$*iT^4o 
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[0 3 7 5] 
[0 3 7 6] 

IPn (n = 2, 3, 4, • • •) lO^- h iffi^Itt £ < ffi £ «t 9 ft 

<DM±mi>l>i i fr'y 'J 3 >3MR±T(i 850-700 c m 2 /V s e c , $St> 
■f 3 >3MR±-?f± 5 0 5 - 4 0 0gt^f)^ o h &ffl&<Dfe=f'fe 

m t ito^toi^ 1 . 5 t, k#bsw h ^ * 

x., + 2%TN±, 1 0 1 4 cm-2/e VCSLTLiK Wv'J 
3>aME±-C-*-<b, 2 2 5 cmVVsecJ^TCiftUtHo 
[0 3 7 7] 

o 

[0 3 7 8] 
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[0 3 7 9] 

(H 1 9 <o$mm) 

fflitSM«:*6iIi: LTtfcltfcMO S F E Ti:o^t^t5 0 1213 9(£H 
f S:|ALfc^^t^ ^T^i^litfiLtMOSFET^IL, 

[0 3 8 0] 

Oii^Ltv^o #Hjfcffll 9t?t±, HI^OMOSFET#jS<7)f^JKMt L 
T\ Sr 7 Ti 3 0i3, Sr 3 Ti0 5 tSr 4 Ti 2 O 8 

[0 3 8 1 ] 

HI 4 Oli, *HiOHttWOMO S F ET^y- Mfetl^Oilit*^ 



[0 3 8 2] 

-T ^»U<7)FET(±, (0 0 1) Oy'j3>SftH±J>f 



-tZfZX^mZtlX&V), S r 3 T i O5MS r 4 T i 2 Og^?*i-5>f > 
7x-X (IP) «5tSrS2lC«f«L^»lli"C**o 
[0 3 8 3] 
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li 1 &£m±2"e£>&o f9 I P 1 M t I P 2fflO£H5f**SJRT*& 0 O-f 
&o fit, C O B# (7) t>-f + 1 %T*ofc G ^WH*fiMU*JV>r<>, - 

[0 3 8 4] 

S"f\ (0 0 1) W/'J^^ltii;, M 

BE^ffli^SrOif-xtf^^yt^g^^o S i SSil, feiW 
i f«I?rHFfeItNH4 FCt 9 U L^^tCC aO*^ 

[0 3 8 5 J 

-OS r OJffllOj&Silli. Sr?)*^t^iU\ ffi^l 1 0 ~ 7 ;U * ;K 
*1S^Jt(i2 0 OVt^^i&^ZX, 3 M L J&ft £ -€-Of£j±# £ 1 0 ~ 6 

*tIimJt(±2 0 OtCiJv^ttv^? v ^ni. 5 x l 0 1 2 
#cm2 £4 5®mWM-?Z> 0 ZtliZX *) S r OMrf 3 MX £ ±tf Z> 0 ^t<D±i l Z 
T i 1 MLSgH^, ±ffii|5] CtV>77 7 2 Of^WflBltL 

3to -tUlJ: f) T i 0 2^1 MLJ&ftLfco 
[0 3 8 6] 

±|EO®«9, S r 0m% 3ML{«L7^ Ti^I^2MLtg^t 

±mtm c * vy 777^x^40 ^mmmttzo emu «t o t i o 2 m 

[0 3 8 7] 

COJ: 9 CLT, mmizltS r 7 T i 3 0 i 3 fcllfclSR/rc 9 4*>?X 
Yu-Atztf^\£9 *is^)V$mZ*ttz 0 mmmt&XZd 4X*$>2><DX\ S i 
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0 2*lffKtMfL*:Blff (EOT) t& ? 6. 8 hn-Ai/h^v^- 
ilJJ^i-^<i:, O-f^v'J 3>iS±f(i5X 1 0~6 A/ cm 2 fcv*-? 
^I^Ti^o L*»U -entl^^LT, IPl + IP2t$Si:||iLf:;tC 

[0 3 8 8] 

Jt^JfcLT, S i 0 2 M<7)^<7)^MHi5V^T|WIi:EOTHi3lt^, 5 M V 
/cmtO'J-^l»^Jfi:J: 1 0 5 A/cm 2 -e* l), Wv 

»; n>«±"C2 X 1 0 1 Ofgtc^iiLTV^^ t^f>, I P 1 + I P 2 
K«0 L £ t bz X o T"C § fc£m#P»ity- h IRji^ft: m%J"C$> h C 

[0 3 8 9] 

CM* * v V ^ > KffcJS L fcM 0 S F E T K HU, #ffi«W h v 
y^mu it (cm-2/e V) ZjfrtbZt, 1. 5xlO n cm-2/e 
V^^^^f&v^-e^o^o fti4<0S i O2/S i -^M^flt^ko-eii^fji 

[0 3 9 0] 

5 (cm2/-Vsec) * f ^SS*Ltv^o ^Ofllti, ^t^TOy'Jn 
[0 3 9 1 ] 

CfUCitU W^Ati^^y 'J n >Sft±t^)M0 S F E TCi Lt, W 

tBlEtf 2003-3062543 
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Mm#h9-y-7°^D it (cm-2/eV) £*a6&<h, 3X 1 0 1 1 cm~ 
2/eVhv^HOt^of:o -<^(it&T^m<0-f ft^O . 7 5 %flJf&.?> 

CO S i *fS^ffl^Ti/^7t:i6^-r>CJ:^M«±#(i^^^\ &»ft(ift:*:T 
455 (cm2/Vsec) ?5 J iI$*it^So ^CDffifi, i?»v'J3> 
S^^teIS^ <b 0 . 7 5 %Mf titv^ ^ t If^> t ^v^tt ^x.^, 

o 

[0 3 9 2] 

^Wtt'l^o I P 1 + I P 2 3lflfcfc-Cf±, (UttW^i^^^-V^^^B 

oT, 1& : f5gStfflt*#x.:liH:j: < , titx.it (Sro. 2> Ca 0 . 8 ) 3T 
i0 5 M (Sr 0 . 2- Ca 0 . 8) 4Ti 2 0 8 "C^Stl* I PMflfcfi 

SS^^lftJSSr^i-MOSFET (5 0 1 c.mVVs e c) tMtiit^ 

[0 3 9 3] 

Wfflf h 9 y x., ^i^ ? 7 7X 2 1 0 1 4 cra -2/ e yd 

LTU% Z<ntztb, Y-Y mm mofettWi + 1 . 5 % £ -e iz^no h >&m 

»RS:ftJS-t--6J»^S»-C**i:#x.-CJ:v> 0 gitt»iiT*tLiir, (C a 0 . 
8, Sr 0 . 2) 0^^<7)rl H B H M-e^|SICT\ &K<a#M&fiHJ^££i&lC(± 
, &fot<Dfett%Mtf 1 . 5 %W3T*£ ^Hft^io 
[0 3 9 4] 

CCtti, Wv 'J ^ >3&fc±T?t± Sr 3 Ti0 5 tSr 4 Ti 2 0 8 (7) 
StiftiS^ltiS : i: L^:^, *Of&, Ca 3 (Ti 0 . 5, Zr 

0. 5) 0 5 tCa 4 (Ti 0 . 5. Zr 0 . 5) 2 0 8«»iijl4^t 



miHt2 003-3062543 



&KB 2003-197808 



^-v: 94/ 



[0 3 9 5] 

(12 0 OHJfefflD 

^wwmi 0^*Wt LT, SROII/ (I P 1 + I P 2) ami 
/SROtlivn I P 1 + I P 2M»i L #Pl»3i^W-r^^lf)ll^lxtt7 , iMI 

[0 3 9 6] 

M I M * * / < v * \z is It ^ *&& lISBfr £ * ft & L £ Bf ffi HI "C 
2Rf*c I P 1 + I P 2 tCctoT|felff«55-^l#JS;tTi/^ 0 ^iMSfcfrKli 

[0 3 9 7] 
[0 3 9 8] 

±®ri s (0 0 1) (7)S i*«l 0 1 Cii^tA'y^^MBE^-fflV^ML 
fco t HI OHJfclflfclBJ&O^i&KT, S iiiUf-fS rTi03|l 

4 6 ^xli^y^HftL/:o Z<D±{Z > S r R u 03tgl 43*it°n 

-€-<t>_LIC (B a o. 6» Sr 0. 4) O (0 0 1) 
^y^«^/: D (Ba, Sr) Og^l¥^fi^ «t ^ 5 . 4t>^Fn- 
A k Ltio 

[0 3 9 9] 

*«D±H (B a 0. 6. Sr 0 . 4) T1O3 (001) 14:3. 9 5t>^ 
X hn-A/ftt^t: **v-v>H£H$-t2:fco ZbtzZO (Ba, Sr) Ti03 
i^)±t: (BaO. 6, SrO. 4) O (001) k WORMS 

5. 4 h n- A fitf^^^v^JM Sfcfc, -€-<D±K (B 

a 0 . 6« Sr 0 . 4) Ti0 3 (0 0 1) 1 1 0 75:7. 9t>^fn-A 
£ttJ-tf**V*/l'j£«l$-£fco S&K, :® (Ba, Sr) Ti0 3 l<7)i:i: 
(B a 0. 6> Sr 0 . 4) O (001) fll^iJ ft Wl Cmm& X * 5 . 4 * 
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y h n - A fz Iti $ -££ 0 - 0^mH§ I^<t»£§I £ 5E K 3 

0I£«Ut&^ (tStSftflg 1 4 4 ) , ^±i:SrRu03tI14 5^e 
> -v ^$LMZ-£t2o zcom, itft 1 4 4 O^Igii 7 4 t > ^"^ h n - A 

[0 4 0 0] 

*^s^y ?Ufr<DJ&mii, JE£| 1 0-6/**#;k ^»Jtfi6 0 0°C, *V 
>777ni. 5X10 12 c m 2 t I tzo 

[0 4 0 1 ] 

>i<7)j;^ [zLxnhKtzmm.mt. s i o 2 ^w-^nLtzmw- (eot) a* 

, 4. 9 8^>^"X bn-Ah^C/h^v^^/^>^-e^o7t: 0 t/j, 5 M V 
/cm^v^^^^m^^^lt^Bt^^-^myrL^iiJ^-r^i:, 2 x 1 0~ 4 A 
/cm2tv^/J^ <b *i£o 

[0 4 0 2] 

WJtLt, S i0 2l^^#^Pli:EOTi:i>lt^, 5MV/cmt 
-^mirL^^JfUJ: <h 5X 1 0 5 A/cm2lU-e^^ 2. 5X 

[0 4 0 3] 

CBaO (0 0 1) JBSrJ.tr^^rv-v^ritS$-frfco B a Oil <7>J¥&fi33 «t 5 
[0 4 0 4] 

-£0±H BaTi03 (0 0 1) f^4t>nbn-A filt J- kf * v ;l/ 
JSKS-tirfco $ M::<OB a T i O 3 lO±{:B a O (0 0 1) KSr&Jifc'tE 

*<7>±.K B a T i O 3 (001) Jf 1 0 7 £ 8 * > h n - A /f It ^ kf * v 
^r;HSBI$^o ;oBaTi03i^)±i:BaO (0 0 1) JB££Sfct5 
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<Dmmm^frnfcmtw.^3®mvMLft%^ (i§m#$ii4 4) , mcs 

r R u 0 3 Mi 1 4 5 1? ? 3r v JH&ft £-$fz 0 Z\(D$$, MMfol 4 4 <7>£ 
M!?<i7 5. 5t>nhn-AT**ot 
[0 4 0 5] 

dO*&li§|(i, S i O 2 Wkm^W-LtzmM (EOT) 5. 9*>^h 

WZfrlftzmw-tUffi. ZW\7Z~fZ>t, 4 x 1 0"5A/cm2 fci^/hSfc 
{fiWb*i7t 0 S i 0 23i^^^*i^ <7 >(sJi:EOTtcjott^, 5MV/cmW 
^-tmtlZtm^ £ f)^^t2X10 6 A/cm2jiJLii-r*)0, 5X 1 0 9 

[0 4 0 61 

MfS j£ !:^Lt^:^^of: 0 #|f £ft:Jf CO §|J¥^ ft ^rtl o T v > £ d t 

m 2 ^ & ^ ^ t ^ o -c ^ £ ^ t ^ o £ 0 snu^fi & 

[0 4 0 7] 

(£2 1 «»J) 

^m^%2 1 <7)^fe1?y<h It, Ce0 2 (/^7 7-i) /SrO/CeO 
2/SrO/Ce02/SrOtv^Ce02^*^ "7 r X^tifzlZ Ii 

t-^p fliig * m-r % mm% & fb^^/cmo s fet (mos m h7>vx 

[0 4 0 8] 

i4 2(i, $:%rW<vm2 l<DmifaMOM0S FET coy- hlfelfSIM^M 
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i£<D ±iz, a'77 7-12 0 9 tY- YffiB.Wk2 0 2 HLt^- YW&2 0 8 
4, Sr Ommm 205, C e 0 2 #Pl 2 0 6 , S r OPtH« 2 0 7 $ 
[0 4 0 9] 

[0 4 10] 

-f&folb, (111) OS i mWL2 0 1 ^HFMS^NH 4 FCi 0 tK 
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